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PREFACE

In the Dayton Miami Valley region, as elsew:lere in the country,

local governments have been under strong pressure to franchise particular

cable operators. Recognizing tht great potential importance of broadband

cable communications to the public, many officials are troubled by the

lack of information and guidance required for wise decisionmaking in this

new and complex area. What channel capacity should the cable operator be

required or encouraged to provide, and for what purposes? Now should fees

to subscribes and to lessees of channels be established and controlled?

What particular local needs can be satisfied by cable? What are the

advantages of collective action among nanicipalities over each city acting

independently? bore generally, how can flexibility be maintained to take

full advantage of opportunities for technological advance and new services

in the future?

These are only a few of the questions that have concerned officials

i the Miami Valley. For this reason, the Miami Valley Council of Govern-

ments, drawing its membership from 14 cities and villages in Montgomery

and Greene Counties, has taken the unprecedented action of agreeing to a

voluntary moratorium on franchising to await the results of the present

study. Till now, cities in other parts of the country have franchised

cable operators in response to immediate opportunities and pressures.

Those that have postponed making dectsions have done so independently,

with little or no coordination with other jurisdictions.

This moratorium by the Council of Governments has provided a unique

and challenging opportunity to examine (a) the technology and economics

of a variety of cable systems, (b) the advantages and disadvantages of a

single metropolitan or regional system, (c) the needs that cable would

satisfy in a specific environment, and (d) a host of policy issues re-

lating to the franchising, ownership, and control of cable systems.

This Report is a compilation of ten individually written papers con-

taining detailed discussions and a- ilyses of the development of broadband

cable communications. These papers are expected to be of major interest

to specialists in the various areas to which each paper relates. The
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companion Summary Report deals more briefly with many of the issues

treated here. We suggest that the Summary Report be read as background

material for this Report.

This study concentrates on three main areas with retpect to broad-

band communications in the Dayton Miami Valley region: (i0 the technology

and economics of cable, (b) the possibilities for new and expanded services

to satisfy changing local community needs, and (c) issues of franchising

and ownership.

In the course of this study, several local committees convened

periodically to meet with the Rand study team, to read early working

papers, and to offer comments and suggestions that have greatly enhanced

the value of the work. The appendices !L.clude the reports of two of those

committees, the Elementary and Secondary Education Committee and the

Citizens' Ad'risory Committee on Religion.

In completing the first three papers dealing with the technology ana

economics of cable, we drew on the consulting services of Malarkey, Taylor

Associates, Washington, D.C. Their comments and suggestions have been

very useful. Of course, we bear sole responsibility for the final product.

*
Leland L. Johnson (Study Director), Cable Communications in the

Dayton Miami Valley: Summary Report, The Rand Corporation, R-942-FF/MF,
January 1972.
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INTRODUCTION AND SUMMARY

The ten papers in this Report are grouped into three areas: (a)

the first three deal with technology and economics, (b) the next five

with new and expanded services to satisfy changing local community needs,

and (c) the final two with issues of franchising and ownership.

Paper One, "System Designs for the Dayton Metropolitan Area," con-

siders alternative ways of providing cable television coverage to the 13

incorporated cities plus unincorporated areas that together contain

nearly 600,000 people. The paper concludes that an interconnected

system of six cable hoadends, each forming a cable district, would pro-

vide at least 40 channels as well as a two-way capability to the entire

metropolitan area. As a contrasting case, it also considers the possi-

bility of each city separately attempting to build an advanced cable

system; but it concludes that this approach seems unattractive in the

light of the high fixed cost involved in advanced cable systems.

Paper Two, "Financial Projections for the Dayton Metropolitan Area,"

suggests that a metropolitan-wide system would be economically viable even

if it were solely dependent on monthly subscriber revenues and a modest

amount of advertising revenue of the sort that today constitutes the

financial basis of the industry. The addition of lease revenues from

special channel uses, such as educational programming or pay-television

entertainment, improves the financial prospects. Notably, the growth of

leasei-channel revenues would benefit residential subscribers through

monthly Zees, stimulating further growth of the industry.

Paper Three, "Coverage of the Five-County Miami Valley Region,"

considers a yet larger system in which a number of small towns outside

the metropolitan area are connected to the metropolitan system through

a network of microwave relays. In the near term, the small populations

of these towns may make either conventional cable television or advanced

systems uneconomical. However, as the metropolitan system develops and

as new and attractive services are perfected that can be made available

to outlying areas, it may become feasible to tie those areas in with

high-capacity microwave equipment now being developed.
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Paper Four, "Cable Systems and the Social Geography of Dayton,"

discusses a number of sociological characteristics of the city of Dayton

relating to voting behavior, race, age distribution, and other factors.

These, characteristics are important to tale into account in the design

of cable systems if the system is to provide programming and other

services catering to the special needs of local communities. For -

tunatel' with a headend in Dayton and with a variety of programming

made available over the separate trunk lines radiating from the head-

end, it would be possible to pinpoint the communities of interest

described in this paper.

Paper Five, "Cable Televisio. and Public Interest Programs," dis-

cusses several possible kinds of programming that would serve local

needs. This discussion is based on a survey of the kinds of public

services being performed today in the Dayton area, and ways that tele-

vision has been used in other communities to meet similar needs. It

concludes with specific suggestions for the application of cable in

the Dayton area.

Paper Six, "Television and the Dayton-Area Resident: The Results

of a Public Opinion Survey," discusses the results of an extensive

survey questionnaire for which there were neaay 700 respondents in

the metropolitan area. It provides a good deal of interesting infor-

mation about current access to television and community needs and

preferences. It highlights the differences in preferences between

the black community and the rest of the area and emphasizes the nee('

for cable system design and management to take these differences

carefully into account.

Paper Seven, "The Potential Uses of Cable in Education and

Training," is a detailed account of numerous ways in which cable

might be applied at the elementary and secondary level. It draws in

part from experiences elsewhere in the use of television for instruc-

tion, particularly in the Norwood, Ohio, school system. Among other

conclusions, the paper suggests that an additional cable could be

installed in the basic metropolitan system at a relatively low

additional cost (approximately $2500 per cable mile) for dedicated

7
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use by the schools. This would provide yet more capacity to meet the

wide variety of present and potential needs described in the paper.

Paper Eight, "The Application of Cable to Continuing Medical

Education," estimates the number of physicians in the Dayton metropol-

itan area who might be includei in a curriculum of continuing medical

education, with a cable system providing programming in a far more

flexible and convenient manner than is the case today. The paper notes

that a cable system would be a valuable communication medium for a

medical education program in the Dayton area, because (a) the ratio

of physicians to population is low in this area relative to nationwide

standards and (b) these physicians must now commute to Columbus or

Cincinnati for some of their continuing educational requirements.

It could interconnect hospitals for use in training physicians, interns,

and nurses.

Paper Nine, "Issues of Franchising," focuses on specific recom-

mendations and guidance to the Council of Governments in the franchising

process. For example, it suggests that the franchise be granted for

no more than 10 years, and that it be on a nonexclusive basis. It

also concludes that (a) the problem of assuring public access to cable

channels is relatively tractable, in comparison with the much harder

problem of obtaining funds for local programming, and (b) the problem

of serving low-income areas in the central city may not be serious

because the high housing density in those areas would contribute to

a reduction in cable costs per dwelling.

Paper Ten, "Ownership Alternatives," treats three main possibil-

ities for the Dayton metropolitan area: (a) conventional private

ownership, (b) municipal or other forms of governmental ownership,

and (c) nonprofit community ownership. It concludes that the first

would be the most straightforward, since this form has predominated

in the industry to date. However, although municipal ownership seems

unattractive, other forms of public ownership, as through Community

Improvement Corporation financing, would contribute to a reduction

in the coot of capital and thereby release funds that could be used for

other purposes, such as additional local program origination. Nonprofit



community ownership and operation would be the most difficult to organise,

but if successful it would provide a useful yardstick against which to

judge performance of cable operations under contrasting ownership foams

elsewhere.

In addition to this very brief listing of the nature and scope of

the ten papers, each paper contains its own expanded summary and a table

of contents.

9
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SUMMAIIY

This paper considers altLrnative cable system designs to cover

Llic Dayton metropolitan area. This area includes the city of Dayton,

12 other incorporated cities, and unincorporated areas scattered

nearby, encompassin a total population of nearly 600,000. At one

extreme, the paper considers the prospects of each city having its own

separate system. However, in contrast to present-day, 12-channel one-

vay cable television :iystems, the more advanced two-way technology

of concern here involves high fixLd costs that would be out of reach

of most of the cities acting alone. In other words, there are sub-

stantial economies of scale in advanced cable technology that can be

-;aii-Jactorily exploited only with a large subscriber base. Only two

cities in the area, Dayton and Kettering, appear large enough to exploit

these economies of :,c11L.

At the other extreme, the paper considers the possibility of cov-

ering the entire metropolitan area -- the 13 cities as well as unincor-

porated areas -- from a single headend. However, signal attenuation

through cable would require too many amplifiers in cascade for good

picture quality over the long distances involved in such wide coverage.

In order to maintain high picture quality (especially important in mar-

kets such as Dayton where over-the-air reception is good) an urban cable

system should not have a radius of more than about five miles from the

headend. Under these circumstances, we find that five or six systems

would be adequate to cover the metropolitan arec. Interconnected by

conventional FM microwave links, the systems would have great flexibil-

ity in providing programming on a metropolitan-wide basis and, at the

same time, programming aimed at each narticular neighborhood or small

community within the metropolitan area. By using an average of four

trunks radiating from each of the six system headends, as many as 24

neighborhoods could be provided with programming tailored to the spe-

cific needs of each.
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INTRODUCTION

The Rand study is concerned with the development of broadband

cable communications within four alternative geographical areas:

1. A set of separate, noninterconnected cable systems, each cov-

ering one of 13 incorporated cities within the Dayton metropolitan

area.

2. A network, interconnected by microwave, covering the city of

Dayton and the 12 other incorporated cities within the 1968 definition

of the Dayton "urban" or metropolitan area. These 12 cities are:

Centerville, Englewood, Fairborn, Kettering, Miamisburg, Moraine, Oak-

wood, Riverside, Trotwood, Union, Vandalia, and West Carrollton.

3. An interconnected network covering not only the city of Dayton

and the 12 other incorporated cities but also all of the unincorporated

areas within the Dayton metropolitan area (excluding military reserva-

tions). This can be simply described as total coverage of the Dayton

metropolitan or urbanized area.

4. A still larger system embracing not only the populated areas

of Montgomery and Greene Counties, but also all substantially populated

areas of the adjoining Darke, Miami, and Preble Counties.

The purpose of this paper is to discuss the technical and economic

characteristics of "advanced" cable systems, in comparison with today's

conventional cable television systems, within the context of geographi-

cal coverage of the entire metropolitan area -- coverage number 3 above.

It will also treat, as a contrasting example, the alternative of wholly

separate systems for each of the 13 cities above -- coverage number 1.

Based on the technical characteristics and basic cost data in this an-

alysis, Paper Two of this report will treat in much more detail the fi-

nancial projections for systems in each of the first three geographical

configurations. Paper Three will treat coverage 4 -- the five-county

case.

In Figure 1-1, the Dayton metropolitan area is outlined; this

figure is taken from a portion of a map entitled "National Highway
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Functional Classification for Montgomery and Greene Counties." The

boundary c the urban area is independent of corporate or other juris-

dictional boundaries and was selected to include all fringe areas hav-

ing a population density of 1,000 or more inhabitants per square mile

in 1968, based on inspection of aerial photographs. Large nonresiden-

tial land uses, such as railroad yards, factories, parks, airports,

schools, and cemeteries were excluded in calculating the population

densities in the fringe areas.

Altogether, the area encompassed a population of about 584,000.

The 13 incorporated cities have a combined population of 426,000. The

remaining 158,000 are located in the unincorporated areas scattered

around the incorporated cities, within the urban boundaries. A basic

question to be addressed here is how best to cover this area in light

of the technical and economic characteristics of cable technology as

it exists today and as it is likely to develop in the near future.

Functional Highway Classification Montgomery and Greene Counties,
Ohio, 1968, Transportation Committee (TCC), Dayton, Ohio. The map is
included with the report.
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II. COVERAGE BY SEPARATE SYSTEMS OF EACH INCORPORATED CITY

With today's conventional 5- to 12-channel one-way cable systems

in areas of the country where the level of over-the-air broadcast is

poor, it is profitable to serve communities with populations of even

a few thousand. Indeed, in early 1971 there were 5,300,000 subscribers

and 2,570 operating cable television systems in the United States -- an

average of about 2,000 subscribers per system.

In these systems the level of fixed cost to be spread over the

subscriber base is small; hence, the economies of scale aro not large.

The cost of the cable distribution plant is related to the number of

street miles; the cost of drop lines to homes is related to the number

of subscribers. The only substantial fixed costs to be spread over the

subscriber base are in the headend, tower, and master antenna. For sys-

tems carrying only 5 to 12 channels and merely picking signals up off

the air, fixed costs may run to L.o more than about $50,000.

With both fixed and distribution costs taken together, initial cap-

ital investment for systPms built during the past 20 years has been in

the range of $50 to $75 per home in "front of plant." (The number of

homes passed by the trunk and feeder lines is referred to as the number

of homes in front of plant whether or not they choose to subscribe to

the cable service.) To provide service to any home in front of plant

requires the addition of a drop cable between the nearest multitap and

the dwelling -- typically about 50 to 150 feet of 1/4-inch coaxial cable.

A single drop from the tap on the utility pole to the house plus the

wiring within the house to the TV set costs on the average about $25

for labor and material, in addition to the $50 to $75 per home in front

of plant to cover headend and distribution costs.

Systems can still be built for this amount where only conventional

retransmission of broadcast signals is involved. For example, the city

of San Bruno, California, is currently having a conventional 12-channel

17
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aerial system (one built on utility poles rather than underground)

constructed by the Jerrold Corporation under a turnkey contract.

However, fixed costs are much greater for "advanced" systems that

involve (a) many more channels (such as 20 to 40) with the increase in

signal processing equipment required at the headend; (b) studios, cam-

eras, and other equipment required for origination of local program-

ming; and (c) computers and other equipment required for use of two-way
**

services. Table 1-1 lists the range of cost estimates for the many

items that would be included in fixed costs. Table 1-2 shows that

these costs can range from a total of perhaps $320,000 to $943,000. A

discussion of these costs is contained in Addendum 1-A. Table 1-3

lists the populations and number of dwelling units for each of 13

cities. For a city the size of Dayton, these fixed costs per dwelling

are small relative to the figures of $50 to $75 per home mentioned pre-

viously. However, for the other cities, with the exception of Ketter-

ing, the prorated cost is quite high.

The economic implications of spreading such high fixed costs over

a small subscriber base is treated more fully in Paper Two. There it

is shown that only Dayton and Kettering are individually large enough

to support an advanced, high-capacity cable system. Under assumptions

about the relationship between cable penetration and the monthly rate,

and assumptions about the relationship between cable penetration and

family income, it appears that none of the other 11 cities could

individually support such a system in the foreseeable future.
***

*
A turnkey contract is one in which the contractor does the engi-

neering for the system, prepares detailed layout drawings, procures all
equipment, installs it, performs all tests, and then turns over to the
operator the completed system ready to begin service.

**
By two-way capability we mean the addition of at least a data

return capability from each subscriber's home or business. With appro-
priate terminal equipment, such a return signal can identify the sub-
scriber and the channel he is tuned to, provide a multiple-choice re-
sponse to questions, and send a variety of other signals back to the
headend. For a more extensive discussion of two-way services, see Wal-
ter S. Baer, Interactive Television, Prospects for Two-Way Services on
Cable, The Rand Corporation, R-888-MF, November 1971.

***
Rolla Edward Park, Prospects for Cable in the 100 Largost Tele-

vision Markets, The Rand Corporation, R-875-MF, October 1971.
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Table 1-1

FIXED CAPITAL COSTS FOR AN URBAN CABLE TELEVISION SYSTEM

Facilities Cost Range

Tower and Headend
Land for tower
Site preparation
300- to 500-ft guyed tower
Microwave shack, temperature

controlled

$ 30,000
5,000

11,000

4,000

$ 40,000
- 10,000

20,000

5,000
Antennas for broadcast signals 8,000 12,000
UHF/VHF converters and spares 4,000 - 6,000
Audio-video processors plus all

racks, cables, connectors, pads 27,000 - 120,000
FM antennas and audio processors 3,000 10,000
Automatic nonduplication equipment 4,000 8,000
Office building 15,000 100,000

$111,000 - $331,000

Local Origination
Equipment for origination $ 30,000 - $210,000
Mobile equipment 25,000 85,000
Time and weather equipment 3,000 - 6,000
Program and announcement wheel 2,000 3,000
Portable 1/2-inch video-tape

recorders for community use 12,000 60,000
$ 72,000 8364,000

Miscellaneousa
Test equipment $ 10,000 - $ 35,000
Spare parts and equipment 3,000 10,000
Microwave importation of up to

3 distant signals 25,000 - 50,000
Computers and real-time display 80,000 - 120,000
Computer software 15,000 25,000
Emergency power 4,000 8,000

$137,000 $248,000

aDoes not include the capitalized preopening expenses. These
generally cover the legal fees and organizational expenses, prelimin-
ary studies, and proposal preparation for the franchise (which are of-
ten as high as $50,000 to $150,000), and the preopening payroll.

19



lable 1-2

TOTAL FIXED COSTS FOR AN ADVANCED URBAN
CABLE TELEVISION SYSTEM

Facilities Cost Range

Tower and headend $111,000 - $331,000
Local origination 72,000 - 364,000
Miscellaneous 137,000 - 248,000

TOTAL $320,000 - $943,000

Table 1-3

PRORATED FIXED CAPITAL INVESTMENT FOR AN ADVANCED URBAN
CABLE TELEVISION SYSTEM

City Population Dwelling Units
Prorated Investment
($ per dwelling unit)

Dayton 243,601 85,401 $ 4 - $ 11
Kettering 69,599 22,809 14 - 41

Fairborn 32,267 10,156 32 - 93
Miamisburg 14,797 4,839 66 195
Vandalia 10,796 3,335 96 - 283
West Carrollton 10,748 3,476 92 - 271
Centerville 10,333 2,984 107 - 316
Oakwood 10,095 3,795 84 - 248
Englewood 7,885 2,585a 124 - 365
Trotwood 6,997 2,294a 139 - 411
Moraine 4,893 1,606a 199 - 587
Union 3,654 1,198a 267 - 787
Riverside 447 140a 2290 - 6730

a
In these cases, the number of dwelling units was approximated

by dividing the population by 3.05--the number equal to that for
the State of Ohio as a whole.

SOURCES: 1970 Census of Population, Advance Report Ohio,
PC(Vi)-37, January 1971; and 1970 Census of Housing, Advance Report
Ohio, HC(VI)-37, February 1971; Population for Cities under 10,000
from Dayton area Chamber of Commerce, Population Trends--Montgomery
County, February 1971.
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True, this conclusion could be modified in time because of (a) the

introduction and expansion of new services, and of (b) population growth.

With respect to the first, we implicitly assumed above that revenues

will not rise proportionately with the increase in investment. Although

monthly subscriber rates today vary from about $2.50 per household in

municipally owned and subscriber-owned systems to as much as $7.00 in

Palm Springs, California, where homes are far apart, the typical rate is

$5.00 per month. Some cable operators expect that the typical rate will

increase with new services to $10 to $15 per month. Furthermore, they

expect additional revenues from new kinds of advertising services and

from leased channel operations. The combined revenues are expected to

average as much as $20 per month per subscriber. An income of $20 per

month per subscriber can indeed support a much higher level of capital

investment by cable operators than is assumed here. While optimists may

expect such a dramatic development to occur after one or two years of

experimentation, past experience suggests that it may take 13 to 20

years for the majority of the population to embrace such new services.

At the same time, however, these higher revenues would entail

costs for specialized headend and subscriber terminal equipment in

addition to the fixed costs estimated above. The simplest home ter-

minals even in production quantities are likely to require an invest-

ment of $50 per subscriber. The more complex terminals including

facsimile equipment, character generators, and single TV frame storage

devices may entail an investment of over $500 per subscriber. Cable

operators will be all the more hard pressed to cover the cost of

sophisticated home terminal equipment and programming and other soft-

ware required for new services, if they suffer the additional burden

of high fixed costs at the headend. Thus even 10 to 20 years from

now, when we may expect a substantial increase in per-subscriber rev-

enues, economies of scale may continue to dictate that cable systems

Although the typical rate for a second outlet is $1 in many sys-
tems, it is $3 in Palm Springs. Two- and three-set homes are common,
so that many subscribers pay $10 to $13 per month for cable television
service in that particular community.
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cover relatively large areas that, in many cases, will cut across

municipal boundaries.

Population growth within a franchise area over the next decade or

so may reduce the level of fixed costs per subscriber. However, Table

1-4, based on a recent study by the Battelle Memorial Institute for the

Miami Valley Regional Planning Commission, shows that no township is

expected to as much as double in population in the 10-year period 1970

to 1980. The projected population increases, typically running to about

45 percent outside of Dayton City, would contribute to a reduction in

per-subscriber fixed costs shown in Table 1-3. However, with the con-

tinuing exceptions of Dayton and Kettering (and possibly of Fairborn),

it would remain doubtful that the individual cities could support sep-

arate advanced systems on the basis of population growth over the decade.
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III. COVERAGE OF THE METROPOLITAN AREA FROM A SINGLE uEorNo

If going the individual-city route does not look promising, how

about the prospects of covering the oh(qc metropolitan area from one

headend? Such a system would spread the fixed costs over not only all

the cities but also over the population in the unincorporated areas.

Unfortunately, this approach has problems of a different sort, involv-

ing the technical characteristics of coaxial cables and their amplifiers.

A single system would involve a single tall tower (a) to pick up

off the air all of the broadcast signals that are to be carried, (b)

to receive all the distant signals that the FCC may permit to be

imported by microwave, and (c) to receive any locally originated

programs (as from a local university) sent to the tower by microwave.

The tower should be located close to the headend, since separation

results in degradation of signal quality in transmitting the signal

between the two sites. This degradation would be in addition to the

degradation imposed by the cable distribution system.

With a collocated tower and headend, and with the headend centrally

located, would it be possible to build a single cable television system

to cover the entire metrop^litan area? The circle in Fig. 1-2 shows

the area that would be covered by such a system; the headend location

would be in downtown Dayton. The system would provide total coverage

of the Dayton urbanized area without requiring interconnection facilities.

In this example, the headend site is equidistant from the three most

extreme locations. From the collocated antenna site and headend the

straight-line distance to the farthest subscriber would be about 12

miles. However, the actual distance would be greater because of cir-

cuitous routing required to follow the maze of street,;. Our examination

of actual cable layouts in other communities suggests that a 12-mile

radius would translate to an actual maximum run of about 19 miles, or

an increase of about 60 percent.

In urban areas, the percentage increase generally lies between
40 and 60 percent. The effect of Dayton's rivers is to limit cable
crossings to bridges and therefore to impose further constraints on
distribution system layout that add to cable letwth; interstate high-
ways and railroads cause a :;imilar problem.

24 c
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Some of the 2,(,00 cable television systems in the United States

do ru, out more than 12 miles from the headend to reach their farthest

subscribers. Such long systems also operate in Canada, where one finds

cable stretchin out even as far as 20 miles from the heade'

Serious problem arise, however, in maintaining adequate quality

signals over such large distances -- particularly if large numbers of

channels, such as 20 or more, are to be carried on a single cable.

Because signals attenuate in strength as they travel through the cable,

amplifiers must be installed along the way to boost the signals to

an acceptable level. Unfortunately, each amplifier adds noise and

distortion to the signal. Thus, the larger the number of amplifiers

in cascade" -- the number between the headend and the subscriber --

the lower the signal-to-noise and signal-to-distortion ratios, and the

lower the quality of the signal.

Thus, two important technical factors relate to (a) the level-of-

attenuation characteristics of cable likely to be available in the

near term, and (b) the noise and distortion characteristics of amplifiers.

With respect to the first, Table 1-5 shows the attenuation or losses of

cable being produced today by three leading manufacturers. With these

Table 1-5

3/4-INCH-DIAMETER COAXIAL CABLE LOSSa

Company
Type of
Cable

Maximum Loss/100 ft
at Channel 13
(dB at 216 MHz)

Number of 22 dB
Gain Amplifiers

per Mile

Times Wire & Cable JT 1750
Alumifoam 1.07 2.57

Comm/Scope Corp. AL75-750
Alumagard 1.03 2.48

Systems Wire & Cable 0.750 0.93 2.24

a
For 75-ohm cable used in cable television distribution systems.
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Loss characteristics, in theory a system would require about 2.2 to 2.h

amplifiers per mile, or about 42 to 49 amplifiers to reach the farthest

subscriber ILcated 19 line -mils from the headend.

However, other complications require that more amplifiers per mile

tnan this theoretical number be used. As the trunk runs through city

blocks, it bifurcates or splits to serve different areas. In addition,

it is necessary to serve some subscribers by tapping signals directly

off the trunk in an intermediate bridger amplifier. The power splitter

and intermediate bridger amplifier both cause a loss or drop in Cue

trunk signal level. This loss would require closer spacing of the

trunk amplifiers by at least 10 percent. This, we would require 46 to

54 amplifiers in cascade.

Moreover, these calculations, based on the cable loss of Table

1-5, are for operation below 216 MHz -- the high-frequency end of

channel 13. To provide for more than 12 channels, cable systems are

being designed for operation up to 270 MHz. However, the cable loss

at 270 MHz is about 16 percent higher than at 216 MHz. Amplifiers now

Ling installed in urban systems are spaced more closely to offset this

higher loss and permit operation up to 270 MHz. Thus -- given the char-

acteristics of typical trunk cable, the circuitous routing, the loss

in power splitters and intermediate bridger amplifiers, and operation

through 270 MHz about 53 to 63 amplifiers in cascade would be re-

quired to reach subscribers 12 miles from a central Dayton headend.

A number of operating systems have as many as 60 to 90 amplifiers

in cascade and manufacturers continue to claim cascadabilitv of 50 to

75 maintrunk amplifiers carrying 12 channels. However, cable engineers

we have contacted caution that with present-day amplifiers and even

those likely to be available within the next few years, signal quality

appreciably impaired when amplifiers exceed 15 to 2L in cascade.

Careful adjustment of signal levels throughout the system at an addi-

tional cost can largely eliminate these effec,.s for many viewers. But

as the number of amplifiers in cascade increases, the safety factor or

nY

Based on a survey of the literature of four manufacturers of
cable television equipment.
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!Nstem margin decreases and more and more man-hours of field technician

time must be spent to maintain a given level of picture and sound qual-

ity. The problem is all the more severe because degradation also arises

from (a) the sometimes poor quality of the over-the-air signals to start

with, (b) the poor quality and layout of the headend si,!,nal processing

equipment, (c) fluctuations in ambient temperature which severely affect

cable loss in aerial plant, and (d) the characteristics of the inexpen-

sive set-top converter or the inexpensive television set in the home.

It is true that low-quality signals have proven acceptable in

"captive" markets where the number of over-the-air signals is severely

limited or where reception is poor because of hills and other obstruc-

tions (hence the existence of some cable systems stringing out over

15 to 20 miles in remote areas). But it would be a most risky venture

to -,ttempt to market such service in major cities on the flat lands

where a substantial number of over-the-air signals are available.

Under these circumstances, what is the acceptable radius for a

system in the Dayton area if the number of amplifiers in cascade is

to be kept in the range of 15 to 25? In response, we have looked at

several actual systems to see what the ratio of amplifiers to direct-

line miles has been. One, in Xenia, Ohio, covers subscribers out to

a radius of 5 miles from the headend. The maximum number of amplifiers

in cascade is about 17 -- an average of 3.4 per mile. However, this

system has a capacity of only 12 channels; to go to 20 or so channels

would require closer amplifier spacing. In one newly built urban system

having a capacity of 20 to 25 channels per cable, there are 25 amplifiers
**

over a straight-line distance of six miles -- or about four per mile.

Taking this figure of four amplifiers per mile, we compute a radius

*
In the Dayton area, three local network-affiliated stations are

available, along with four Cincinnati stations that can be received
with rooftop antennas.

**
We estimate that the closer amplifier spacing for 20 channels

would cost about $500 per cable mile. Since 12-channel cable typically
costs about $4500 per mile, the additilnal cost entails an increase of
about 10 percent.
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of about 4 to 6 miles to stay within the range of 15 to 25 amplifiers.

For purposes of this study we will take the radius of 5 miles as being

a reasonable design criterion to assure adequate quality service with

20 to 25 channels.

From these considerations, we conclude that the Dayt,772 urbanized

area cannot be served from a single headend if high-quality signals are

to be provided using current state-of-the-art trunk cable oi.d amplifiers.

Perhaps such a system may some day prove technically feasible if lower

loss cable and lower-cost, improved amplifiers are developed, but in

examining alternative system designs for the near future we cannot de-

pend on such advances.

Between a single system for the entire area and an independent

system for each incorporated area, there are a variety of possibilities

which we shall now examine.
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IV. COVERAGE BY TWO TO SIX SYSTEMS

Figures 1-3 through 1-7 show varying numbers of 5-mile-radius

circles overlaid on the metropolitan area. It is evident that three

to four systems, each of 5 miles radius, are the minimum to provide

fairly complete coverage of the area. With five or six such systems,

both signal quality within the urban area and coverage of peripheral

areas are greatly improved.

Each system, or cable "district." can be laid out with two to

four trunks radiating out from each headend, so that programming of

interest only to communities in one sector need not be provided to

all sectors within the same system. Thus, serving the Dayton urban

area from five or six districts permits individualized local pro-

gramming to be supplied to 10 to 24 separate communities. Such an

arrangement offers an attractive alternative to having each city

franchise a completely independent system and then face the conse-

quences of the high fixed costs for advanced cable television tech-

nology. Moreover, this arrangement would take into account the

growth patterns of Table 1-4 by providing service to the new and

rapidly growing unincorporated areas. Including these areas within

a Larger system benefits the other communities as well by spreading

the fixed costs over a larger base. Table 1-3 suggests that a base

of 20,000 to 60,000 dwellings is required if the fixed investment per

dwelling passed by cable is to remain within reasonable bounds. (This

three-to-one range reflects the ratio of maximum to minimum fixed

costs of Table 1-2.)

*
Most systems either have two trunks emerging from the headend or

else split into two or more trunks within a mile of the headend. The

additional cost of more trunks starting at the headend is small unless
the installation must be underground. In this case, the high costs of

trenching to install new duct space are a severe penalty.
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Fig .1-5 Coverage from four headends
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UNION

Fig.1-6 Coverage from five headends
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Fig.1-7 Coverage from six headends
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V. DESIGN AND INTERCONNECTION OF THE CABLE DISTRICTS

POPULATION BASE

From the preceding it appears that five or six systems or dis-

tricts are enough to cover the whole metropolitan area. In the

financial analysis of Paper Two, six districts are included to provide

leeway in the selection of headend sites. This number of districts

would seem economically attractive insofar as each would have a suf-

ficient population base to exploit most of the economies of scale

discussed earliir. About 192,000 dwellings are encompassed by the

urban area. Subtracting those within the city of Dayton, which forms

one district, leaves an average of 21,300 in each of the other five

systems. Thus the prorated capital investment is comparable to that

shown for Kettering in Table 1-3. Providing service to some dwellings

outside the urban area boundary can probably increase the number served

to above 25,000.

Moreover, each of the five districts around the city of Dayton

can be expected to grow substantially over the decade as shown in

Table 1-4. Growth rates outside of Dayton are estimated at an average

of about 45 percent. Thus, if dwelling units were to increase in

proportion to population, the average number of dwelling units in each

of the five districts surrounding Dayton would rise from 21,300 to

about 32,000 by 1980. On the average, therefore, it appears that each

system shown in Fig. 1-7 will have a large enough population base over

10 to 15 years to support an advanced system at close to present-day

subscriber rates. Analyses of whether the penetration will be adequate

to provide a reasonable return on investment and of whether the systems

should be under separate or common ownership are treated in Paper Two

and in Paper Nine, respectively.

*
Because of zoning restrictions and street layout it may not be

possible to locate the headends at precisely the points shown on the
maps. Mo:lover, height restrictions are imposed in areas close to the
airports. Our examination of height restriction maps suggests that the
airports will not pose a serious problem in view of the leeway avail-
able in selecting tower sites.
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CABLE CONSTRUCTION

As discussed in the Summary Report and in Paper Two, a dual cable

system appears more economical than a single cable plus set-top converter

for the Dayton area, if more than 10 channels are to be provided to the

subscriber. (Recall that two of the 12 channels on a conventional cable

system are degraded in the Dayton area because of over-the-air inter-

ference from the two local VHF broadcasting stations.) The costs of

installing two cables -- with conventional 12-channel construction

taken as the "base" -- are shown in Table 1-6, which indicates that the

marginal cost of going to 20 or so channels on each cable is relatively

low. Two 12-channel cables with tree trimming and pole preparation

would run to about $6,700. The $1,000 required to about double total

Table 1-6

ESTIMATED INVESTMENT COSTS OF ABOVE-GROUND
CABLE INSTALLATION PER MILEa

Single 12-channel cable $4500
Increasing capacity of single cable to

20-25 channels 500
Simultaneously adding a second 12-

channel cable 1500
Increasing capacity of second cable to

20-25 channels 500

Adding two-way capability to one cable... 800

Subtotal $7800

Tree trimming and pole preparation 700

TOTAL $8500

aThese costs are based on a feeder-to-trunk-
line ratio of 3 to 1 typically encountered in
high-quality cable construction in urban areas.
Generally, the higher this ratio the lower the
per-mile cost. In small communities, this ratio
might rise to 5 to 1, because the short dis-
tances require only a few amplifiers in cascade,
thereby permitting a substitution of feeder for
trunk without an undue degradation of signal
quality.

37.
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capacity to the range of 40 to 50 channels would run to less than 20

percent additional cost. The two-way capability we estimate would

run to a little over 10 percent of $6,700.

Such a dual-cable, high-capacity system would be attractive in

providing about 20 channels to ordinary home subscribers who choose

not to bear the cost of converters, and an additional 20 to 30 channels

to specialized users with converters. In light of the rater loy addi-

tional costs involved in expanding capacity to 40-50 channels, the finan-

cial analysis in Paper Two is based on the construction of high-capacity,

dual-cable plant estimated at $8,500 per mile as shown in Table 1-6.

MICROWAVE INTERCONNECTION

As discussed in Paper Three, microwave equipment with high channel

capacities is now being designed especially for use in interconnecting

cable systems. Hc ,ever, this equipment has not yet been proven out in

day-in, day-out operation, and serious technical and economic problems

may remain. Hence, in examining the feasibility of metropolitan-wide

coverage, we have postulated the use of conventional FM microwave of

the kind widely used today by telephone companies and other communica-

tions groups. This equipment would operate in the Community Antenna

Relay Station (CARS) radio frequency space between 12.7 and 12.95 GHz

specifically set aside by the FCC for use by cable systems. Thus,

250 MHz would be available to interconnect cable television systems,

or to bring in signals from distant broadcast stations.

%ith six districts, five mi,..rowave paths would be required to link

a central district with the other districts. The estimated investment

The 250 MHz width of CARS band allows 10 channels using conven-
tional FM microwave equipment one-way between points A and B, since
each channel uses 25 MHz. However, only 5 channels can be used on one
polarization through a single antenna because of the combining (multi-
plexing) problem. With dual polarization, this band is sufficient to
carry the number of channels contemplated above. Moreover, if addi-
tional frequer.cy space is needed for instructional or certain other
purposes, it could probably be made available in the "Instructional
Television Fixed Service" band (ITFS), encompassing 190 MHz between
2.5 and 2.69 GHz.
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cost of the microwave and associated headend equipment is shown in

Table 1-7. It shows, for example, that for five districts involving

four paths, four outbound channels and one return channel, the total

cost would run to about $888,000. For six districts, five paths,

seven outbound channels, and two inbound channels, the cost would run

to about $1,241,000. This latter case is used for the financial pro-

jections in Paper Two. The seven outbound channels from the central

district would be adequate to carry two or three distant broadcasting

signals permitted by the FCC, as discussed in the Summary Report, plus

four or five other channels to carry programs originated for cable

subscribers on a metropolitan-wide basis. The return channels would

be sufficient to carry a program originated in one of the districts

back to the central district and then from there to the others, and

it would also be sufficient to carry a large volume of voice and data

traffic to support metropolitan-wide two-way services.

Table 1-7

INVESTMENT COSTS FOR MICROWAVE INTERCONNECTION
AND ASSOCIATFD HEADEND EQUIPMENT

Network Configuration

Number of Outbound Television Channels

4 7

4 paths, 1 return channel
4 paths, 2 return channels
5 paths, 1 return channel
5 paths, 2 return channels

$ 888,000
924,000

1,076,000
1,121,000

$ 988,000
1,024,000

1,196,000
1,241,000

10

$1,088,000
1,125,000

1,315,000
1,361,000

The costs of the microwave system include most of the costs for

the tower and headend equipment shown in Table 1-1. Moreover, the

interconnection permits a reduction in some of the costs shown in

Table 1-1 -- for example, the computer and computer software could be

shared by all the districts on an interconnected basis. In Paper Two,

Each district would have a conventional antelna tower for direct
pickup of the local broadcasting signals and those from Cincinnati.
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the six headends and microwave interconnection are estimated at

$1,500,000, which incluf:es the .1,241,000 figures above. A cost break-

down of both the $1,500,000 and the $1,241,000 estimates is shown in

AdcLndum 1-B. (Program origination equipment and some of the miscel-

laneous items shown in Table 1-1 are included as items separate from

the $1,500,000 figure in Paper Two.)
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VI. OTHER CONSIDERATIONS

Before a system is designed in detail with precise headend loca-

tions detLmined, several other factors need to be considered.

1. The advantages and disadvantages of keeping all of the city of

Dayton within a single system need examination. Splitting the city and

combining parts with selected suburban areas would permit social fac-

tors to be taken into account rather than simply accepting the politi-

cal boundaries. Thus some communities or groups with similar interests

or common problems would be within the same system and share studio

facilities. To the extent that improved accessibility to studio facil-

ities of increased local cont.rol promotes increased community utiliza-

tion of local origination facilities, there can be positive benefits to

such groupings. The same advantages could be achieved, however, by

having studios within various communities and transmitting the program-

ming to the headends by cable, microwave, or, with a time delay, video-

tape recording.

2. The number and location of community studios or local origina-

tion centers required to assure accessibility need to be determined.

There is a conflict between the requirements for the tower location

(which emphasize cheap land and absence of zoning restrictions and

height limitations against towers) and requirements for the studio lo-

cation (which emphasize good access by surface streets and by public

transportation). Yet the two, along with the headend, should be in

close proximity. The neadend has its own optimum location -- near

the center of mass of the population to be served -- so that the maxi-

mum cascade lengths to the farthest subscribers in all directions are

approximately equal.

3. The number of trunks emanating from each headend and the com-

munities to be served by each remain to be determined. Separate trunks for

each community facilitate programming diversity since different locally

originated programming can be carried on each trunk to pinpoint specific

Splitting the city this way permits a more even distribution of
the population base, but this is important only if each system is under
separate ownership.
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neighborhoods of int,-rest. Although such an arrangement is best suited

to dividing the area surrounding a headend into sectors, and feeding

each sector from a separate trunk, it may be possible to differentiate

between programming of interest to separate communities within a sector

by using an additional trunk. Such arrangements increase distribution

costs by decreasing the feeder-to-trunk ratio. Cable systems that have

centrally located headends generally have two of three trunks radiating

from the headend. For each system in Fig. 1-7, there is a need to

identify its communities or neighborhoods and thus to indicate the num-

ber of trunks required out of the headend. For the city of Dayton, a

beginning is made in this task in Paper Four.

4. Choice of antenna sites in each system can be affected by quite

different factors. The choice of an antenna site in central Dayton de-

pends on the availability of clear over-the-air signals, taking into

account the magnitude and duration of local man-made noise. Assuming

the noise level is low enough, the availability of space on the roof of

a tall building in central Dayton to serve as the central antenna site

needs to be reviewed. Unfortunately for our purposes, the tallest

building in downtown Dayton -- the Winter's Bank Building -- was de-

signed for aesthetic reasons to prohibit the installation of any equip-

ment on the roof.

In all other areas, the availability and cost of industrial land

zoned for a tall tower needs to be examined. In the northeast, in the

vicinity of Fairborn, Wright-Patterson Air Force Base flight patterns

impose constraints on tower height; in the north, near Vandalia, a

similar problem exists because of the proximity of the James M. Cox

Municipal Airport.

5. Areas where there is no alternative but underground installa-

tion can impose severe constraints or involve exceptionally high costs.

If the headend is located in an area having all underground utilities,

inadequate duct space could be a problem. Fortunately for our pur-

poses, there are very few underground utility facilities in the Dayton

area. The locations of areas having no utility poles for the construc-

tion of an aerial system are shown shaded in Fig. 1-8. About 3 percent

-42
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of the Dayton urban area will require undergro.,H plant. The cost of

underground plant in residential areas is 3 to 15 times that of aerial

plant if installed after the trenches have been paved over. If ducts

are installed in common trenches on a cost-sharing basis with other

utilities, the cost of the underground installation is little more

than for aerial plant. It would be inordinately expensive to require

the cable distribution system to be put underground except where all

utilities are already underground or where such construction is in

progress.

6. The optimum system radius not only varies as technology changes

with time (which in turn is dependent on the number and kinds of signals

to be transmitted in each direction), but also with design philosophy.

Each of the major cable television system operators we have contacted

has his own preferred engineering approach, frequently at substantial

variance with that of the others.

*
Since cable does away with unsightly rooftop antennas, we assume

that stringing additional cables on existing utility poles does not
detract, on balance, from the aesthetic appearance of the area served,
and that placing the cable television plant underground may be deferred
until it can be undertaken by aZZ users of the utility poles on a cost-
shared basis. Of course, it is reasonable to require the cable instal-
lation to be put underground where all utilities are already under-
ground.
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Addendum 1-A

FIXED COSTS FOR AN URBAN CABLE TELEVISION SYSTEM

Each of the entries in Table 1-1 requires an explanation of how it

was derived since the total fixed cost for an advanced urban system is

crucial to the thesis of this paper.

TOWER AND HEADEND

The tower and headend total of $111,000 to $331,000 for a high-

capacity, high-quality system should be compared with the typical figure

for the past 20 years f "r the typical 5- to 12-channel system of about

$75,000. The two items that account for most of the difference between

the $75,000 and the minimum figure of $111,000 are the cost of land in

urban areas and the increased investment in the audio-video processors

due to the larger number of channels. Although the range given for land

is roughly typical for what a cable television system operator might

pay for a piece of industrial land zoned to permit a guyed tower in an

urban area, the cost of land varies greatly. Thus ordinary farmland

one to two miles outside the urban area boundary and zoned for light

industry can sell for as little as $3,000 an acre or as much as $10,000

an acre. Whether inside or outside the urban area boundary, highly ac-

cessible corner sites or land in the vicinity of the Dayton Mall or

near an off-ramp of the interstate highway system can sell for $30,000

to $40,000 an acre. On the other hand, $5,000 to $10,000 would prob-

ably be adequate to purchase a 10- to 15-acre parcel of farmland (ade-

quate for a 300- to 500-ft-high tower) in the vicinity of Farmersville,

New Lebanon, Brookville, Lewisburg, or Phillipsburg. Although only 10

to 20 miles from downtown Dayton, these towns are located in agricultural

areas. Three-leg, self-supporting towers require much less land but the

increased tower cost more than offsets the savings in land in agricul-

tural areas.

For the next-largest item, the audio-video processors, the minimum

figure is for only 16 channels of average-quality equipment. It assumes

a cost of $1,700 per channel to cover the processor, filters, cables,
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connectors, racks, miscellaneous hardware, and installation and check-

out. The upper bound allows for 40 channels at $3,000 per channel for

high-quality, special equipment that may be necessary if 20 or more

channels are to be carried on a single cable. Despite the claims for

40- to 64channel systems, no system yet built has installed both the

headend equipment and the subscriber terminals for such high-capacity

operation.

Only two items account for most of the difference between the low-

est figure for the cost of the tower and headend equipment and the high-

est figure: the audio-video processors and the office building. For

the processors, the difference is due to quantity that is, 16 vs.

40 channels and to quality and versatility -- that is, $1,700 vs.

$3,000. In the case of the office building, the difference is between

leasing and remodeling vs. new construction. The minimum value is for

renovation only; both figures include furnishings.

LOCAL PROGRAM ORIGINATION

The investment in local origination equipment can vary even more

widely than shown in Table 1-1. The $30,000 allowance for studio equip-

ment is so low that serious consideration should be given to eliminating

the mobile van and investing its $25,000 cost in the studio. The

$210,000 for the upper bound may be exceeded by several urban systems by

1972. Studio investments as large as $200,000 to $500,000 are contem-

plated in some cities. The $210,000 figure is low by educational tele-

vision station standards, and even lower by VHF commercial station

standards. The typical investment for ETV stations varies from $570,000

to $2,600,000 depending on the amount of local origination, although,

unlike cable television, the station is restricted to producing a few

hours a week of programming for a single TV channel. The upper bound

on mobile equipment allows for a remote link to the headend so that

events occurring outside the studio can be shown in real time rather

than recorded on video-tape for delayed playback. Although $12,000 is

adequate for eight portable video-tape recorders for community use, ex-

perience indicates that roughly only 50 percent are operable at any

time; the remainder are invariably undergoing or awaiting maintenance.
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MISCELLANEOUS

The miscellaneous category shows the smallest variation. A sample

of two small California systems with 20 to 30 miles of plant and 900 to

1,500 subscribers indicated both had a capital investment in test equip-

ment of approximately $3,000. This is somowhat high based on the

typical figure for larger systems of $50 per plant-mile for tools and

test equipment. These systems have no local origination other than the

automated services such as time and weather; nor do they have microwave

equipment for signal importation. Some of the test equipment was pur-

chased used and none was top of the line. For such small systems,

special problems necessitate borrowing special test equipment from large,

nearby systems or from manufacturers or distributors. A full complement

of test equipment to maintain the distribution, origination, and micro-

wave equipment at a central repair facility would cost $35,000. The

$10,000 lower bound of Table 1-1 allows an additional $7,000 over the

$3,000 minimum for test equipment to cope with the greater system com-

plexity. Test equipment for outside maintenance men and trucks is in-

cluded in this figure: such costs tend to scale directly with the size

of the distribution nlant. The spare parts, both equipment and compo-

nents, for maintaining the distribution plant and drops were about

$3,000 to $4,000 for the two small California systems with 20 to 30

miles of plant mentioned earlier. Using the typical figure for equip-

ment inventory of $175 per plant-mile, which prorates equipment for the

headend, one arrives at slightly higher figures for systems with 20 to

30 miles of plant, that is, $3,500 to $5,250. Such investment clearly

increases with size of plant. One system operator estimates he will have

an investment in spares of only $100,000, however, when his total plant

reaches 1,000 miles, which suggests there are some economies of scale

for large systems.

The lower cost estimate for microwave equipment for the importation

of up to three distant signals assumes that no additional tower is re-

quired at the terminal end; that the cost of the microwave tower, land,

transmitter, and all other common items at the transmitting end is
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divided among 12 users; and that only one more repeater station need

be added to an existing microwave network carrying the desired three

signals. This requires that the microwave system terminate within 60

to 80 miles so that only a single intermediate repeater station is re-

quired to reach all the headends sharing that station. If the service

is leased, this expense shifts to an annual charge.

The upper-bound figure for microwave equipment allows for the use

of conventional FM microwave equipment and sharing of the common costs

of the transmitter site among only three users. No allowance is made

for local microwave interconnection among systems since it is assumed

that all systems are independent except for sharing the tower, land,

and microwave transmitter equipment for the importation of the distant

signals.

The computer and real-time display permit use of the two-way capa-

bility of the distribution system. Although a simple computer with few

peripherals and a limited memory could perhaps be procured for as little

as $40,000, such an installation would not permit the processing of the

return data on-line, independent of the scanning and recording func-

tions. Scanning is required to interrogate subscriber terminals; all

return data are recorded on video-tape for later analysis in the sim-

plest system. The least expensive system listed in Table 1-1, however,

includes a separate minicomputer and the peripherals to permit the

cumulative subscriber responses to be displayed in real time in order

to permit interactive programming. Neither the lower nor upper estimate

includes the cost of the detailed design of the headend system or the

computer software costs to put the system in operation. The initial

development costs of the software alone are estimated at about $150,000

to $250,000, but the software would be available to all common users

for roughly $15,000 to $25,000 per system.

*
This assumes that a dozen separate cable systems (one for each

incorporated area) arrange to import the same three signals by micro-
wave and to share the costs.
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Addendum 1-B

INVESTMENT COSTS FOR SIX HEADENDS PLUS FM MICROWAVE INTERCONNECTION

Facilities Cost

Headend and Tower Equipment
Land for towers and headend building,

5 sitesa $175,000
Site preparation 35,000
Towers, installed, painted, lighted,

grounded, with winches 130,000
Tower shack, 6 sites 25,000
Emergency power, 6 sites 30,000
Audio-video processors plus all filters,

racks, cables, connectors, pads,
installation and checkout for 40
channels at each of 6 headends 384,000

Microwave importation of
distant signals 25,000

Total $804,000

FM Microwave Linksb
Path survey, 5 paths $ 3,000
H frames, antenna mounts, struts, and

installation at central site 9,000
Antenna mounts at towers, struts; 5 sites 5,000

Antennas and feeds 61,000
Antenna installation and alignment 4,000
Elliptical waveguide runs up tower plus

pressurization equipment 28,000
FM transmitters 85,000
FM receivers 175,000
Equipment installation & checkout,

miscellaneous hardware 27,000
Order wire, alarm, and data feedback 7,000
Test equipment 33,000

Total $437,000

Subtotal $1,241,000

a
Excludes building and land in central Dayton, where antenna space

is assumed leased on the roof of an existing tall building. The central
office building, studio, and headend space are separate items in Paper
Two.

b
Five paths from central site, 7 outbound video channels, and 2

inbound channels plus a return data link from each district.
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Facilities Cost

:,:iccoNane2ousc

Antennas for broadcast signals $ 40,000
Preamplifiers and UHF to VHF converters 12,000
FM radio antennas and audio processors 36,000
Automatic nonduplication switching equipmentd 18,000
Time and weather scan and program announcementse 33,000
Computers and real-time display 100,000
Computer software 20,000

Total $259,000

GRAND TOTAL $1,500,000

c
Test equipment and spare parts are included in distribution plant

costs in Paper Two and thus do not appear here.
d
Required by the FCC for protection of local stations within 35

miles against programs carried by the cable system from outside broad-
casting stations when these programs duplicate those of a local station
within a 24-hour period.

e
All other origination facilities for all 6 sites, including the

studio and mobile equipment, are covered as separate items in Paper
Two and thus are not included here.
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Addendum 1-C

THE PROSPECTS FOR SWITCHED CABLE TELEVISION SYSTEMS

The cable television systems described in this paper combine or

multiplex many frequencies side by side in each coaxial cable over the

entire route between the headend and the subscriber's television set.

The resulting cable layout branches like a tree. Now in development is

a major alternative to the "tree" system--the so-called switched system.

The telephone system, for example, is a switched installation. Switch-

ing is carried out at a -:entralized location and separate lines run

from there to each subscriber's location. AT&T' S PicturephonA a

video-bandwidth centrally switched system, is limited to special com-

mercial applications because of the very high investment per subscriber.

Between the extremes of local switching with a tuner in the sub-

scriber's home and completely centralized switching for an entire sys-

tem, there is a spectrum of alternatives, since the switch can be lo-

cated anywhere between the headend and the subscriber's set. Two sys-

tems with intermediate switching centers that have received much atten-

tion are Ameco's DISCAD system and Rediffusion's Dial-a-Progra sys-
**

tem. At present, Ameco's approach involves distributed or neighbor-

hood switching 'enters that service 8 to 24 subscribers, while Redif-

fusion's approach involves centers that service 336 or more subscribers.

In both systems, the subscriber uses a small home terminal to choose

one signal from among those available at the switching center. The

switching centers may be interconnected via a conventional frequency-

multiplexed cable television system.

The advantage of these switched systems is that they offer an in-

herent or hard-wire privacy, rather than privacy by coding, because the

*
This process is known as frequency division multiplexing.
**
See John E. Ward, "Appendix A, :resent and Probable CATV/Broad-

baLd-Communication Technology," On thc Cable: The Television ofAbun-
dance, Report of the Sloan Commission ,n Cable Communications, McGraw-
Hill Book Co., New.York, 1971, pp. 179-212. In this reference, only the
Ameco and RediffnSiOn switched systems are discussed.

"TT-
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switch can be adjusted to permit only certain classes of signals to be

routed to certain users. Such switched systems also would permit he

cable operator to charge the subscriber on a per-program basis in a

way that would make cheating difficult, since the switching occurs out-
*

side the subscriber residence.

The Rediffusion and Ameco systems require a much higher capital
**

investment per subscriber than the system considered in this study.

There are also problems connected with switching performance, with

obtaining the right of way for installing the switching centers, with

making the centers unobtrusive, and with designing and handling the

large bundle of drop lines emanating from a switching unit. Handling

the bundle of drop lines has proved difficult in aerial installations

and can be expected to be formidable in areas having underground utili-

ties. Experiments with such systems are being carried out in new towns

and on a far smaller scale than the system proposed for Dayton. If these

systems prove workable and possess advantages justifying the higher

investment, modification of the Dayton system into a second-generation

system could be considered. The trunking between switching centers and

interconnection of districts could use the same facilities as those

described in this study.

However, there are alternative modifications that could be made

to the Dayton system to simplify the problem of providing a switching

capability. The simplest change would be to move the set-top converter

from the home end of the drop line to the input end of the drop line

on the utility pole. The converter would also have to be modified to

provide for remote tuning. If a unit were added to the subscriber's

hume to control the remote tuning of the converter, the advantages of

hard-wire privacy and externally monitored pay programming would be pos-

sible without drastic redesign. Several organizations are studying var-

iants of this approach, and an experiment in the Dayton area involving

perhaps 1000 to 10,000 subscribers would certainly be feasible.

*
Once unscrambled pay television signals are brought into the sub-

scriber's residence, it is difficult to prevent the subscriber from cir-
cumventing or cheating the system to obtain the signals in a way that
avoids having to pay for them.

**
See Ward, op. cit.
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SUMMARY

The financial projections in this paper indicate that an advanced

cable system for Dayton can probably earn a sufficiently high return

on invested capital to attract the necessary equity funds. A system

serving the entire Dayton urban area, with extensive local program

origination using interconnected area studios, could be expected to

attract about 40 percent of households as subscribers for a $6.00-per-

month subscriber fee. Depending on the mix of equity and debt financ-

ing, such a system would earn 14 percent or more on equity. If it were

to achieve only 30-percent penetration, however, the rate of return

would fall sharply to about 3 percent. Fifty-percent penetration would

result in a 21-percent rate of return.

Reducing the subscriber fee would increase penetration and reduce

the rate of return. However, additional revenue from leased channels

or other sources would permit a reduced subscriber fee while holding

constant the rate of return. Alternatively, the amount of local pro-

gram origination could be cut back to permit a reduction in the sub-

scriber fee without decreasing the rate of return.

Systems covering other geographical areas are also examined. A

system serving only incorporated cities would earn slightly less than

one serving the entire urban area. Separate systems for Dayton and

Kettering would also be profitable. Other cities in the area, however,

are too small for separate support of the sort of sophisticated cable

system discussed here.
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I. INTRODUCTION

The bulk of this paper consists of detailed ten-year financial pro-

jections for twelve variants of the cable television systems described

in Paper One. The projections include breakdowns of revenue, payroll,

operating expenses, and capital expenditure, as well as the usual

financial statements: income statement, sources and uses of funds, and

balance sheet. Following the projections, beginning on p. 2-134, are

detailed line-by-line notes on the assumptions used in the calculations.

In the text preceding the projections, we concentrate on one sum-

mary measure of the financial performance of the various systems: in-

ternal rate of return on invested capital. Investors would pay in equity

and debt capital during the early years of system operation, and then

receive interest, loan repayments, and dividends in later years. Also,

the system is assumed sold after ten years, with the proceeds going to
**

the investors. The internal rate of return is the interest rate that

discounts this stream of outlays and receipts to zero present value.

*
The calculations are done using a computer code originally writ-

ten at Stanford University by Bridger M. Mitchell and others for the
National Cable Television Association, and since then extensively modi-
fied at Rand for use in this study.

**
Sale price is assumed to be ten times annual operating income,

in line with an industry rule-of-thumb for valuing cable systems.
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II. THE VARIOUS SYSTEMS

The twelve cases discussed in this section were chosen to show the

sensitivity of the results to variation in several important aspects of

the system, such as the subscriber penetration achieved, the monthly

subscriber fee charged, and the geographical area covered. The finan-

cial results for the twelve cases are summarized in Table 2-1.

Table 2-1

INTERNAL RATES OF RETURN

Case

Internal
Rate of Return

a

Equivalent
Return

Subscription
PricebTotal Equity

1. The base case 14.0 17.0 $6.00

2. One-to-one debt-equity
ratio 14.0 15.4

3. Thirty percent cable
penetration 3.1 -18.2

4. Fifty percent cable
penetration 20.9 26.0

5. Use of converters instead
of dual cable 12.3 14.3

6. Subscription fee of $4.00 6.5 1.2

7. Additional revenue from
channel leasing 19.0 23.8 4.25

8. Austere local program
origination 16.7 20.8 5.00

9. Thirteen incorporated
cities only 11.3 12.4 7.90

10. Dayton only 20.4 26.2 3.95

11. Kettering only 12.6 15.1 6.80

12. Fairborn only -100.0 -100.0 none

a
From Table J in the detailed projections, Sec. III of this paper.

b
Charging this monthly subscription fee, and taking into account

the consequent penetration, results in a rate of return equal to that
in the base case: 14.0 percent.
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CASE 1: THE BASE CASE

The system assumed for the base case is a more ambitious undertak-

ing than any now in operation: a two-cable system with a capacity of

40 to 50 video channels from the headend to subscribers, plus a return

capacity of two or three video channels. It serves the entire Dayton

urban area, with a population of nearly 600,000. The area served is di-

vided into six sectors. In addition to a central studio for program

origination, five local sector studios and three mobile units are pro-

vided. These facilities are interconnected so that any can feed pro-

grams to the entire system. Heavy use of these origination facilities

is included in the projections. The central studio is staffed for 60

hours per week of program origination, and each local studio for 30

hours per week. The base case system is described more fully in Paper

One, and some potential uses for its high channel capacity are discussed

in Papers Five, Six, Seven, and Eight.

As estimated in Addendum 2-A, we assume that approximately 40 per-

cent of all homes passed by the cable will eventually subscribe at a

fee of $6.00 per month. However, expected subscriber penetration will

not be uniform throughout the system's service area. Average income

in the city of Dayton is somewhat lower than the average for the acea

as a whole, so we expect somewhat lower penetration there. Ketterf.ng,

on the other hand, has higher-than-average income and hence higher ex-

pected penetration. The effect of income on expected penetration is

quantified by recent Rand research, and shown for the Dayton area in

Table 2-2. This table also shows the effect of subscription price on

penetration.

The return to total investment in the base case system would be
**

14 percent as shown in Table 2-1. This includes the return to both

Rolla Edward Park, Prospects for Cable in the 100 Largest Tele-
vision Markets, The Rand Corporation, R-875-MF, October 1971.

* *

2-1.

The rates of return for all other cases are also shown in Table
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Table 2-2

EFFECT OF INCOME AND PRICE ON ASSUMED CABLE PENETRATION
(percent)

Projected

Monthly Subscriber Fee

Area Incomea $4 $5 $6 $7 $8

Montgomery County $13,066 55 47 40 35 30

Dayton 12,003 52 44 37 32 28

Kettering 16,169 62 54 47 42 37

Other parts of the urban area 13,261 55 47 41 35 31

aMedian household income projected from 1960 census figures as
explained in Park, Prospects for Cable, R-875-MF, p. 19.

b
Tracted areas of Montgomery County, excluding Dayton and

Kettering.

equity and debt investors. We assume that two-thirds of the necessary

capital is borrowed at a 10-percent interest rate. Then the rate of

return to equity capital alone would be 17 percent, because of lever-

age.

A 17-percent return is probably sufficiently high to attract

equity capital. Certainly the large cable companies that can turn to

institutional lenders and the public for debt and equity capital would

consider this an attractive investment situation. On the other hand,

a greater degree of local ownership (beyond the 10 to 15 percent that

large cable companies usually reserve for their local participants)

might require a substantial amount of private venture capital.

Venture capital groups may seek a higher rate of return, based on the

relatively higher risk to them and the availability of other equity

investment opportunities in the cable field. Still, the overall

financial return appears favorable enough to permit a variety of

financial structures in order to meet the risk-return objectives of

different groups of investors.
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CASE 2: ONE-TO-ONE DEBT-EQUITY RATIO

More generally, if the rate of return to total investment exceeds

the interest rate at which money can be borrowed, more borrowing means a

higher rate of return to the remaining equity capital. Conversely, if

the interest rate exceeds the return to investment, borrowing drives

down the rate of return to equity capital.

This is illustrated by the Case 2 results. For this case, we as-

sume that one-half rather than two-thirds of necessary capital is bor-

rowed. This has no effect on return to total investment, which would

remain 14 percent. The return to equity capital, however, would drop

to 15 percent because of the reduced leverage.

CASES 3 AND 4: DIFFERENT LEVELS OF CABLE PENETRATION

The figure used above for expected cable penetration, 40 percent,

is based on an analysis of all major factors that may influence pene-

tration. Still, it is only an estimate and, like any estimate, may

prove to be wrong. Thus, we have also studied the effects of higher

and lower penetrations.

Holding the subscription fee constant at $6.00 per month, as above,

if penetration reaches only 30 percent on an area-wide basis, return to

investment would drop sharply to 3 percent. If penetration exceeds ex-

pectations and reaches 50 percent, the rate of return would rise to a

robust 21 percent.

CASE 5: USE OF CONVERTERS INSTEAD OF DUAL CABLE

To achieve the high channel capacity assumed for the base system,

an alternative to the use of dual cable is to carry a wider range of

frequencies on a single cable, and then convert them to usable fre-

quencies at each subscriber's television set. This method would reduce

investment in the cable plant, but would require investment in fre-

quency converters for each subscriber. It would also reduce the expense

of maintaining the distribution system, but would increase the number

of service calls. by the average subscriber.

60
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Keeping other variables the same as in the base case, a single-

cable system with converters would earn about 12 percent on investment --

somewhat less than the dual-cable system.

CASE 6: SUBSCRIPTION FEE OF $4.00

Reducing the fee charged for cable service would of course in-
*

crease the number of subscribers. If the subscriber fee were reduced

to $4.00 per month, penetration could be expected to increase substan-

tially, as shown in Table 2-2. Revenue would remain nearly constant but

costs would rise in order to serve the additional subscribers. Reducing

the subscriber fee to $4.00 would reduce the rate of return to 6 percent.

CASE 7: ADDITIONAL REVENUE FROM CHANNEL LEASING

So far we have been discussing cases in which almost all system

revenue comes from the subscribers, but revenue may also be derived

from other sources, e.g., leasing channels to users.

Paper Nine estimates the cost of providing an additional channel

to be about $35,000 per year. Assume that the cable system makes ten

channels available to educational users at cost. Assume further that

another channel is leased to a pay-TV movie operator at ten times cost.

The additional revenue -- $700,000 per year -- would increase the rate

of return to 19 percent.

However, the additional revenue need not necessarily accrue to

the cable operator. The additional revenue from channel leasing might

permit reduced subscriber fees and increased penetration without a re-

duced rate of return below the base-case level. Calculations show that

the assumed channel leasing revenue is sufficient to offset a subscriber

fee reduction to about $4.25 per month and still leave the system with

a 14-percent rate of return on investment.

Established quantitatively by Park, Prospects for Cable,
R-875-MF.
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CASE 8: AUSTERE LOCAL PROGRAM ORIGINATION

Case 7 shows that additional revenues would permit subscriber fees

to be reduced without affecting the rate of return. Subscriber fees may

also be reduced by cutting costs. Case 8 assumes that the costs of

local origination are sharply reduced. The separate sector studios

are eliminated; only the central facility is retained, with its hours

of operation cut in half to 30 hours per week. Only one mobile unit

is retained. The resulting cost reductions would boost the rate of

return to total investment to about 17 percent. Alternatively, the

subscription price could be reduced to $5.00 per month without reduc-

ing the rate of return below its base-case value.

CASE 9: THIRTEEN INCORPORATED CITIES ONLY

So far, we have assumed that all households in the Dayton urban

area have access to cable service. This includes almost 50,000 house-

holds located in relatively sparsely settled regions outside incorpor-

ated cities. Because these households are more dispersed, greater

amounts of distribution cable are required to reach each one. For this

reason, at least, they are more expensive to serve than the average

city household. Would it be more profitable to serve only the 13 in-

corporated cities in the urban area?

Surprisingly, it would not be. A system serving only the 13 cities

would earn a return of 11 percent, slightly less than that earned by

the base-case system serving the entire urban area. Certain more-or-

less fixed costs, such as management, program origination, and inter-

connection, would be spread over a larger number of subscribers in the

larger system. The lower fixed cost per subscriber would more than

offset the higher cable cost per subscriber in the larger system.

The Case 9 system could press out a higher rate of return by charg-

ing a subscriber fee higher than $6.00. It would have to raise its fee

to about $7.80 per month to equal the base-case rate of return.

*
"More or less" because some salaries are assumed to be lower in

the Case 9 system than in Cases 1 through 8.
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CASES 10, 11, AND 12: SEPARATE CITY SYSTEMS

The widespread interconnected system that we are suggesting for

consideration in Dayton is extremely unusual; the usual cable system

serves no more than one city or other local political entity. If cable

were to develop around Dayton along the usual lines, with a separate

system for each city, the results would be disparate indeed.

In Cases 10, 11, and 12, Dayton is assumed to have an origination

studio equivalent to the central studio in the base case; Kettering

and Fairborn are assumed to have the equivalent of a sector studio.

Each has a mobile origination van. The individual cities' facilities

are not interconnected.

Under these circumstances, a system serving Dayton only would do

very well, earning 20 percent on investment. A Kettering system would

earn 13 percent. Systems in Fairborn and smaller cities would never be

profitable. Two factors account for the relatively good financial per-

formance of a Dayton system. First, housing density is much higher for

Dayton (149 homes per mile) than for Kettering (110), Fairborn (107),

or the area as a whole (110). Thus distribution costs per home are

smaller in Case 10 than in the other cases. Second, Dayton is suffi-

ciently large to spread the overhead costs of management and origination

over three times as many subscribers as Kettering, and almost eight

times as many as Fairborn. These two factors more than offset the ef-

fect of lower penetration in Dayton.

The subscription fee could be lowered to $3.95 per month in Dayton

and the system would still equal the base-case rate of return. In Ket-

tering, the fee would have to be raised to $6.80 to match that rate.

No subscription fee, however high, would make the systems in Fairborn

and smaller cities profitable. A lower- capacity system with minimal

local origination might be economically feasible in these smaller com-

munities, however.
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III. DETAILED 10-YEAR FINANCIAL PROJECTIONS

The base case

One-to-one debt-equity ratio

Thirty percent cable penetration

Fifty percent cable penetration

Use of converters instead of dual cable 5

Subscription fee of $4.00 6

Additional revenue from channel leasing 7

Austere local program origination 8

Thirteen incorporated cities only 9

Dayton only 10

Kettering only 11

Fairborn only 12

C4
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IV. NOTES TO FINANCIAL PROJECTIONS

The financial results are based on capital and operating cost as-

sumptions that were derived from several sources, including Malarkey,

Taylor & Associates, Inc.; the Comanor-Mitchell study; Jansky and Bailey,

a division of Atlantic Research Corporation; Television Communication,
**

Inc.; and Cablevision Systems Consultants.

The following notes detail the assumptions used to compute the tables

in Sec. III. The paragraph numbers correspond to line numbers in the tables.

CASE 1: THE BASE CASE

Table A: Sector Phasing and Parameters

1. The system is assumed to be constructed in six sectors, as

shown in Paper One, Fig. 1-7.

Sector Geographic Area

1 Dayton and Riverside.

2 Kettering, Oakwood, Centerville, and one-fifth of
the unincorporated area.

3 Miamisburg, West Carrollton, Moraine, and one-
fifth of the unincorporated area.

4 Trotwood, Englewood, Union, and one-fifth of the
unincorporated area.

5 Vandalia and one-fifth of the unincorporated area.

6 Fairborn and one-fifth of the unincorporated area.

The number of households in each sector grows by 1 percent per year, a

much more cclservative rate than that suggested by the projections tabulated

in Paper One. These are in new subdivisions, necessitating construction of

additional cable each year to serve them.

2. Subscriber buildup is assumed identical in each sector, reaching

final penetration three years after service is first made available in

W. S. Comanor and B. M. Mitchell, "Cable Television and the Impact
of Regul_tion," The BeZZ Journal of Economics and Management Science,
Vol. 2, Spring 1971, pp. 154-212.

**
Especially their experience in Akron, Ohio.



2-135

any particular portion of the sector. This is a somewhat more rapid

buildup than that given by the National Cable Television Association for

a "typical" system, as shown in the table below.

End of
Year

1

2

3

4

5

Penetration Assumption ' Penetration Assumption
Used by NCTA Used in Our Projections

(percent of final level) (percent of final level)

40

60

80

90

100

50

80

100

100

100

Park's empirical estimates indicate that even more rapid buildup is to

be expected, so the figures used here may be conservative.

3. Facilities for each sector are assumed to require two years to

build. Two-thirds of the cable for the first sector are constructed dur-

ing the first year. During the second year, the entire first sector and half

of each of the other five sectors are completed. Sectors 2 through 6 are com-

pleted during the third year. Thus 383 miles of cable are installed during

the first year, 776 during the second, and 588 during the third.

4. Penetration is estimated in Addendum 2-A to be 40 percent,

based on income for Montgomery County as a whole. Income varies from

sector to sector, however, so penetration can be expected to vary as

well. Taking income differences into account, we calculate expected

penetration to be 37.2 percent in Dayton, 47.3 percent in Kettering,

and 40.5 percent in other parts of the urban area. We use these fig-

, ures for Sector 1, Sector 2, and Sectors 3 through 6, respectively.

"Homes per mile" is the average number of dwelling units calculated

per street mile in the relevant service area: 109.71 in the base case.

Street wiles exceed cable miles for most existing cable systems, but

this is because most systems do not string cable past all homes in their

franchise areas. We assume that all homes are passed by the cable, so

average densities are lower than they would be for a conventional system.

Underground cable is assumed to constitute 5 percent of total cable

miles. This figure is conservative in light of the estimate in Paper

Prospects .7.01' Ca: le, R-875-MF.

174
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One that less than 3 percent of the Dayton area is now served by under-

ground utilities. Dual cable costs $15,800 per mile underground.

Table B: System Growth and Revenues

1. This is tie sum of the households in all sectors.

The monthly charge for the first outlet is assumed to be $6.00

for the first five years, then $7.00 through the tenth year. This rate

increase after five years is in line with projected increases in pay-

roll and other expenses.

o. The monthly charge for the second outlet increases from $1.50

to $2.00 after five years.

4. The installation fee is assumed to be $15.00 for the first

five years, then $18.00 through the tenth year. Because many customers

sign up under special promotional rates, however, only half of these

amounts is assumed to be revenue from the average new installation.

5. The charge for reconnecting an existing drup is $5.00 for the

first five years, $6.00 through the tenth year.

6. Other revenue -- from advertising and special services -- is

assumed to be $2.30 per subscriber in the first year and to grow at 5

percent per year thereafter. The rationale is as follows: Television

advertising revenues for 1970 were $2.81 billion, or about $46 for each

of the 61 million television households. Assuming that all local orig-

ination channels together will attract a 5-percent share of the cable

aidience, cable advertising revenue should be .05 times $46 or $2.30

per subscriber. Historically, revenue per household has increased about

10 percent annually, so the assumed 5-percent growth rate is conservative.

7-9. The number of subscribers at the end of each year (line 9)

is calculated by applying the growth curve separately to each portion

of each sector as cable is installed, then adding to get the total for

the whole system. The average number of subscribers during the year

(line 8) is also calculated separately for each portion of each sector,

then added to get the system total. The average number of subscribers

for a portion in which cable has just been installed assumed to be
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one-fourth of the number of subscribers in that portion at the end of

the year, to reflect the fact that service is not available everywhere

until the end of the year. The increase in the number of subscribers

during the year (line 7) is the difference between the number of sub-

scribers'at the end of the year and the number of subscribers at the

end of the prerious year.

10. Penetration is defined as the number of subscribers at the

end of a year divided by the total number of households in the fran-

chise area. Because of sector phasing, the total system does not ap-

proach its final penetration until the fifth year. Because new sub-

divisions build up to final penetration over a three-year period, over-

all penetration does not reach its final level until the number of

households stops growing.

11. Revenue from the first outlet is based on the average number

of subscribers.

12. Thirty percent of subscribers are assumed to have a second

outlet.

13. Because about 10 percent of the total population changes resi-

dences during a year, the annual number of new installations generally

exceeds the increase in number of subscribers.

I. Residential turnover results in some disconnects and recon-

nects of existing drops, as well as new installations. In addition,

5 percent of the average number of subscribers are assumed to discon-

nect, then reconnect after a short period, e.g., during the summer.

15. Other revenue is based on the average number of subscribers.

Table C: Payroll

We assume that merit increases of 3 percent and inflation of 2 per-

cent combine to increase salaries by slightly over 5 percent per year.

1-4. The manager, assistant manager, executive secretary, and

chief engineer are hired six months before construction begins. This

preopening cost is capitalized. The assistant manager also serves as

sales manager for the system.

176
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6, C, 8. Each sector has a manager, an office manager, and a sec-

retary, all hired when construction of that sector begins.

7, O. The chief technician for a sector is hired when sector

construction begins. He handles service up to 2000 subscribers;

subsequently, one service technician is hired for every 4320 subscri-

bers in the sector. One cable operator calculates this figure as fol-

lows: His system averages 0.5 service calls per year per src'Jcriber.

One technician can handle nine or ten calls per day, 240 days per year,

so that one technician can service 9 x 240/.5 = 4320 subscribers. At

least half the service calls will require mere_y receiver adjustments.

10. Each installer an handle four new drops per day, or nine

disconnects or reconnects per day.

11. One maintenance technician is required per 150 miles of plant.

12. One bench technician is required per 400 miles of plant for

dual cable. All are centrally located.

13. One service dispatcher/operator is required for every 10,000

subscribers, all at a central location. The experience of the cable

system in Montreal suggests that the average number of calls per wee:

is equal to about 6 percent of the number of subscribers. Having one

operator/dispatcher per 10,000 subscribers assumes that she can handle

15 calls per hour. One cable operator remarks that "these are the peo-

ple who are the customer's main contact with the system -- the most im-

portant people you will hire."

14. One bookkeeper is required for every 4000 subscribers.

Bookkeeping is centralized.

15-21. This number of employees is, of course, very heavy on the

production side. Most systems will try to get revenues from advertising,

channel leasing, and other sources to cover production costs, but here

such revenues cover less than hall of production and related costa.

15. Four control staff are required for operatiu 20 hours per

day, 7 days per week.
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1G. Three master studio staff are required for two-man operation,

8 hours per day, 7 days per week; two are hired in the first year, one

the second year.

17. Two people are required to operate and control in five out-

lying area studios, 8 hours per day, 5 days per week. Both arc

hired in the first year of sector construction, beginning with Lhe

second sector. The master studio serves the first sector.

18. Each mobile studio requires two people for operation 8 hours

per day, 5 days per week. Assume one mobile studio bought in the first

year, one in the third, and one in the fifth.

19-20. The advertising sales manager is hired in the first year,

additional salesmen in the second and fourth.

21. The total number of employees in the tenth year would be 140,

or 1.67 per 1000 subscribers. This figure is high compared with cther

recent projections we have seen. The distribution of employees in the

tenth year would be as follows:

Administration
Manager 1

Assistant Manager 1

Executive Secretary 1

Area Managers 6

Office Managers 6

Secretaries 6

Bookkeepers-Clerks 21

TOTAL 42

Technical
Chief Engineer 1

Area Chief Technicians 6

Service Technicians 21
Installers 16
Maintenance Technicians 13
Bench Technicians 5

Service Dispatchers 9

TOTAL 71

178
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p(vPwri ')Pijimatio?1

Production Manager 1

Master CrAltrol Staff 4

Master Studio Staff 3

Studio and Control Staff 10

Mobile Studio Staff 6

AdveYtising Manager 1

Adw..rtising Sales Staff 2

TOTAL

Table D: Operating Expenses

Inflation is assumed to increase the price of items 3, 4, 7-74,

20-24 by 2 percent per year. Formulas for computing these costs are

stated below in year-1 dollars.

1. Payroll cost is from Table C.

:2. Fringe benefits are calculated as 15 percent of payroll.

u. We assume one vehicle each per sector chief technician, ser-

vice technician, maintenance technician, installer, sector manager,

system manager, chief engineer, advertising manager, and advertising

salesman. No capital cost for vehicles has been assumed, so we use

$2500 per vehicle (25,000 miles at 10 cents per mile) for operation

and maintenance plus depreciation.

4. Mobile unit equipment cost is capitalized. Operation and

maintcaance cost is $10.00 per day plus 20 cents per mile; assume

10,000 miles per year.

5. Pole rental costs, assuming 38 poles per mile and $4.50 per

pole, would equal $171 per mile. This compares with $200 per mile and

$140 per mile in other studies we have seen. We also assume pole rental

is paid for the full year when construction starts -- a conservative

assumption.

C. Duct rental can be a large cost; but we assume that ducts are

owned, so rental is zero. Cost of ducts is included in distribution be-

low ground in Table E.

?. Line maintenance materials costs are taken from the Comanor-

Mitchell model:

1.79
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$30 per mile, years 1 through 5

$35 per mile, yenr 6

$40 per mile, year 7

$45 per mile year 8

$50 per mile, year 9

$55 per mile, year 10

Assume power costs $20.00 put mile of cable Ilus $2000 ior

headend and master studio plus 51000 or each !-,ector facility.

Assume :ease costs for five Area centers and studios at $1000

per month each. Headend and central office and studio are owned.

10. Assume telephone costs for .:entral office and studio to be

$800 per month; area centers, $200 pet month.

11. Assume bimonthly billing at 10 cents per subscriber plus 8

cents postage or $1.08 per average subscriber ry...tr year. This figure

includes computer time for payroll.

12. Costs for dues paid by the system to professional and other

societies, and for subscriptions to m gazines and journals, were taken

from the Comanor-Mitchell model: $80 plus 5 cents per average sub-

scriber.

13. Business travel and enterta nment costs were taken from the

Comanor-Mitchell model; $1500 plus 5 cents per average subscriber.

14. Costs for professional sere ces (accountants, attorneys, etc.)

are assumed to be $3000 plus 10 cents per average subscriber. The costs

of detailed engineering plans are included in the distribution plant

capital cost.

15. Property tax is assumed to oe 2 percent of gross plant value.

The actual tax will be more complicated than this. In the city of Day-

ton,,the current rate is $46.60 per $ 000 assessed valuation, with as-

sessment at 45 percent of market valu.. Our simplified formula probably

overstates property tax in early year and understates it in later years.

16. Franchise tax is assumed to be 2 percent of revenues.
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I?. Bad debts are calculated at 2 percent of revenues. Estimates

in large city systems range from 0.5 percent to 2 percent, so we adopt

the more conservative figure.

Id. The FCC fee is 30 cents per average annual subscriber.

L). We assume that copyright payments amount to 3 percent of

gross revenues. Legislation will probably be enacted during 1972 Lc

specify copyright payments to be required of cable operators in return

for the right to carry distant signals.

20. Assume selling and advertising costs of $5.00 per new drop

or reconnect, plus 50 cents per household in the franchise area.

Converter maintenance cost is zero because there are no con-

verters in thu base case.

22. Microwave maintenance cost is 10 percent of gross capital

costs, as assumed in the Comanor-Eitchell model; here, the maintenance

cost is $100,000 per year in year-1 dollars, beginning in the second

year. This is primarily for interconnection; see Paper One, Addendum

1-B.

23. Costs for liability insurance and casualty insurance on head-

ends, central office, and studios: 1 percent per year of $2.5 million

after the first year.

0 24. The cost of expendables, parts, and supplies for local pro-

gram production is assumed to be $10.00 per hour. Capital equipment

Lad production s' ff costs are accounted for elsewhere. The cost of

talent and pur, ed software is assumed to be zero. The master studio

is assumed "on" 60 hours per week; area studios "on" 30 hours per week.

Table E: Capital Expenditures

Inflation is assumed to be 2 percent per year.

1-3. The distribution plant is built in phases, as described in

Table A. Above-ground cable costs are $7800 per mile for dual cable,

plus $700 per mile for pole rearrangement and tree trimming. Underground

cable is $15,800 per mile, including ducts. Cable costs are discussed
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any particular portion of the sector. This is a somewhat more rapid

buildup than that given by the National Cable Television Association for

a "typical" system, as shown in the table below.

End of
Year

1

2

3

4

5

Penetration Assumption Penetration Assumption
Used by NCTA Used in Our Projections

(percent of final level) (percent of final level)

40

60

80

90

100

50

80

100

100

100

Park's empirical estimates indicate that even more rapid buildup is to

be expected, so the figures used here may be conservative.

3. Facilities for each sector are assumed to require two years to

build. Two-thirds of the cable for the first sector are constructed dur-

ing the first year. During the second year, the entire first sector and half

of each of the other five sectors are completed. Sectors 2 through 6 are com-

pleted during the third year. Thus 383 miles of cable are installed during

the first year, 776 during the second, and 588 during the third.

4. Penetration is estimated in Addendum 2-A to be 40 percent,

based on income for Montgomery County as a whole. Income varies from

sector to sector, however, so penetration can be expected to vary as

well. Taking income differences into account, we calculate expected

penetration to be 37.2 percent in Dayton, 47.3 percent in Kettering,

and 40.5 percent in other parts of the urban area. We use these fig-

, ures for Sector 1, Sector 2, and Sectors 3 through 6, respectively.

"Homes per mile" is the average number of dwelling units calculated

per street mile in the relevant service area: 109.71 in the base case.

Street miles exceed cable miles for most existing cable systems, but

this is because most systems do not string cable past all homes in their

franchise areas. We assume that all homes are passed by the cable, so

average densities are lower a they would be for a conventional system.

Underground cable is assumed to constitute 5 percent of total cable

miles. This figure is conservative in light of the estimate in Paper

*
Prospects .7'01' R-875-MF.
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One that less than 3 percent of the Dayton area is now served by under-

ground utilities. Dual cable costs $15,800 per mile underground.

Table B: System Growth and Revenues

This is tie sum of the households in all sectors.

:.. The monthly charge for the first outlet is assumed to he $6.00

for the first five years, then $7.00 through the tenth year. This rate

increase after five years is in line with projected increases in pay-

roll and other expenses.

S. The monthly charge for the second outlet increases rom $1.50

to $2.00 after five years.

4. The installation fee is assumed to be $15.00 for the first

five years, then $18.00 through the tenth year. Because many customers

sign up under special promotional rates, however, only half of these

amounts is assumed to be revenue from the average new installation.

5. The charge for reconnecting an existing drop is $5.00 for the

first five years, $6.00 through the tenth year.

6. Other revenue -- from advertising and special services is

assumed to be $2.30 per subscriber in the first year and to grow at 5

percent per year thereafter. The rationale is as follows: Television

advertising revenues for 1970 were $2.81 billion, or about $46 for each

of the 61 million television households. Assuming that all local orig-

ination channels together will attract a 5-percent share of the cable

audience, cable advertising revenue should be .05 times $46 or $2.30

per subscriber. Historically, revenue per household has increased about

10 percent annually, so the assumed 5-percent growth rate is conservative.

7-9. The number of subscribers at the end of each year (line 9)

is calculated by applying the growth curve separately to each portion

of each sector as caL,s2 is installed, then adding to get the.total for

the whole system. The average numl 3r of subscribers during the ye'ar

(line 8) is also calculated separately for each portion of each sector,

then added to get the system total. The average number of subscribers

for a portion in which cable has just been installed is assumed to be

1.F3
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one-fourth of the number of subscribers 11 that portion at the end of

the year, to reflect the fact that service is not available everywhere

until the end of the year. The increase in the number of subscribers

during the year (line 7) is the difference between the number of sub-

scribers'at the end of the year and the number of subscribers at the

end of the previous year.

10. Penetration is defined as the number of subscribers at the

end of a year divided by the total number of households in the fran-

chise area. Because of sector phasing, the total system does not ap-

proach its final penetration until the fifth year. Because new sub-

divisions build up to final penetration over a three-year period, over-

all penetration does not reach its final level until the number of

households stops growing.

11. Revenue from the first outlet is based on the average number

of subscribers.

1!!. Thirty percent of subscribers are assumed to have a second

outlet.

M. Because about 10 percent of the total population changes resi-

dences during a year, the annual number of new installations generally

exceeds the increase in number of subscribers.

H. Residential turnover results in some disconnects and recon-

nects of existing drops, as well as new installations. In addition,

5 percent of the average number of subscribers are assumed to discon-

nect, then reconnect after a short period, e.g., during the su-imer.

Other revenue is based on the average number of subscribers.

Table C: Payroll

We assume that me:it increases of 3 percent and inflation of 2 per-

cent combine to increase salaries by slightly over 5 percent per year.

1-1. The manager, assistant manager, executive secretary, and

chief engineer are hired six months before construction begins. This

preopening cost is capitalized. The assistant manager also serves as

sales manager for the system.

1_,F4
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6, C, b. Each sector has a manager, an office manager, and a sec-

retary, all hired when construction of that sector begins.

:1. The chief technician for a sector is hired when sector

construction begins. He handles service up to 2000 subscribers;

subsequently, one service technician is hired for every 4320 subscri-

bers in the sector. One cable operator calculates this figure as fol-

lows: His system averages 0.5 service calls per year per subscriber.

One technician can handle nine or ten calls per day, 240 days per year,

so that one technician can service 9 x 240/.5 = 4320 subscribers. At

least half the service calls will require merely receiver adjustments.

10. Each installer can handle four new drops per day, or nine

disconnects or reconnects per day.

11. One maintenance technician is required per 150 miles of plant.

12. One bench technician is required per 400 miles of plant for

dual cable. All are centrally located.

13. One service dispatcher/operator is required for every 10,000

subscribers, all at a central location. The experience of the cable

system in Montreal suggests that the average number of calls per week

is equal to about 6 percent of the number of subscribers. Having one

operator/dispatcher per 10,000 subscribers assumes that she can handle

15 calls per hour. One cable operator remarks that "these are the peo-

ple who are the customer's main contact with the system -- the most im-

portant people you will hire."

14. One bookkeeper is required for every 4000 subscribers.

Bookkeeping is centralized.

15-21. This number of employees is, of course, very heavy on the

production side. Most systems will try to get revenues from advertising,

channel leasing, and other sources to cover production costs, but here

such revenues cover less than half of production and related costs.

15. Four control staff are required for oreration 20 hours per

day, 7 days per week.
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/G. Three master studio staff are required for two-man operation,

8 hours per day, 7 days per week; two are hired in the first year, one

the second year.

1?. Two people are required to operate and control in five out-

lying area studios, 8 hours per day, 5 days per week. Both are

hired in the first year of sector construction, beginning with the

second sector. The master studio serves the first sector.

18. Each mobile studio requires two people for operation 8 hours

per day, 5 days per week. Assume one mobile studio bought in the first

year, one in the third, and one in the fifth.

10-20. The advertising sales manager is hired in the first year,

additional salesmen in the second and fourth.

21. The total number of employees in the tenth year would be 140,

or 1.67 per 1000 subscribers. This figure is high compared with other

recent projections we have seen. The distribution of employees in the

tenth year would be as follows:

Administration
Manager 1

Assistant Manager 1

Executive Secretary 1

Area Managers 6

Office Managers 6

Secretaries 6

Bookkeepers-Clerks 21

TOTAL 42

Technical
Chief Engineer 1

Area Chief Technicians 6

Service Technicians 21

Installers 16

Maintenance Technicians 13

Bench Technicians 5

Service Dispatchers 9

TOTAL 71
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Production Manager 1

Master Control Staff 4

Master Studio Staff 3

Area Studio and Control Staff 10

Mobile Studio Staff . 6

Advertising Manager 1

Advertising Sales Staff -

TOTAL. 27

Table I): Operating Expenses

Inflation is assumed to increase the price of items ;.;_, 4, 7-14,

LO-L4 by 2 percent per year. Formulas for computing these costs are

stated below in year-1 dollars.

1. Payroll cost is from Table C.

Fringe benefits are calculated as 15 percent of payroll.

,,. We assume one vehicle each per sector chief technician, ser-

vice technician, maintenance tecl,nican, installer, sector manager,

system manager, chief engineer, advertising manager, and advertising

salesman. No capital cost for vehicles has been assumed, so we use

$2500 per vehicle (25,000 miles at 10 cents per mile) for operation

and mainteance plus depreciation.

f. Mobile unit equipment cost is capitalized. Operation and

maintenance cost is $10.00 per day plus 20 cents per mile; assume

10,000 miles per year.

Pole rental costs, assuming 38 poles per mile and $4.50 per

pole, would equal $171 per mile. This compares with $200 per mile and

$140 per mile in other studies we have seen. We also assume pole rental

is paid for tIe full year when construction starts a conservative

assumption.

Duct_ rental can be a large cost; but we assume that ducts are

owned, so rental is zero. Cost of ducts is included in distribution be-

low ground in Table E.

Line maintenance materials costs are taken from he Comanor-

Mitchell model:

IF7
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SiO per mile, Yeats 1 through 5

$35 per mile, year 6

S40 pee mile, year 7

$45 per mile, year 8

$50 per mile, year 9

S55 per mile, year 10

Assume pow''r costs S20.00 per mile of cable plus $2000 for

headcnd and master studio plus 51000 or each sector facilit\.

Assume lease costs for five area centers and studios at $1000

per month each. Headend and central oftice and studio are owned.

IC. Assume telephone costs for .:entral office and studio to be

$800 per month; area centers, $200 put month.

11. Assume bimonthly billing at 10 cents per subscriber plus 8

cents postage or $1.08 per average subscriber per year. This figure

includes computer time for payroll.

1:2. Costs for dues paid by the ,ystem to professional and other

societies, and for su..,scriptions to m gazines and journals, were taken

from the Comanor-Mitchell model: $80 plus 5 cents per average sub-

scriber.

1S. Business travel and enterta nment costs were taken from the

Comanor-Mitchell model: $1500 plus 5 cents per average subscriber.

14. Costs for professional ser ces (accountants, attornev, etc.)

are assumed to be $3000 plus 10 cents per average subscriber. The costs

of detailed engineering plans are incAided in the distribution plant

capital cost.

16. Property tax is assumed to oe 2 percent of gross plan value.

The actual tax will be more complicated than this. In the city of Day-

ton,,the current rate is $46.60 per $ 000 assessed valuation, with as-

sessment at 45 percent of market value. Our simplified formula probably

overstates property tax in early year and understates it in later years.

16. Franchise tax is assumed to he 2 percent of revenues.
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I?. Bad debts are calculated at 2 percent of revenues. Estimates

in large city systems range from 0.5 percent to 2 percerv., so we adopt

tile more consorvative figure.

hi. The FCC fee is 30 cents per average annual subscriber.

Id. We assume that copyright payments amount to 3 per..ent of

gross revenues. Legislation will probably he enacted duriig 1972 to

specify copyright payments co be required of cable operators in return

for the right to carry distant signals.

20. Assume selling and advertising costs of $5.00 1,Pr new drop

or reconnect, plus 50 cents per household in the franchise area.

21. Coaverter maintenance cost is zero because there are no con-

verters in the base case.

22. Microwave maintenance cost is 10 percent of gross capital

costs, as assumed in the Comanor-Mitchell model; here, the maintenance

cost is $100,000 per year in year-1 dollars, beginning in the seco.id

year. This is primarily for interconnection; see Paper One, Addendum

1-B.

23. Costs for liability insurance and casualty insurance on head-

ends, central office, and studios: 1 percent per year of $2.5 million

after the first year.

24. The cost of expendables, parts, and supplies for local pro-

gram production is assumed to be $10.00 per hour. Capital equipment

and production staff costs are accounted for elsewhere. The cost of

talent and purchased software is assumed to be zero. The master studio

is assumed "on" 60 hours per week; area studios "on" 30 hours per weei.

Table E: Capital Expenditures

Inflation is assumed to be 2 percent per year.

1-3. The distribution plant is built in phases, as described in

Table A. Above-ground cable costs are $7800 per mile for dual cable,

plus $700 per mile for pole rearrangement and tree trimming. Underground

cable is $15,800 per mile, including ducts. Cable costs are discussed

1.&9
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Addendum 2-A

EXPECTED CABLE PENETRATION

APPLICATION OF THE PENETRATION EQUATION

A previous Rand study estimates an equation that quantifies the
**

following relationships:

o The more television stations of various types carried 1.7 a cable
* * *

system, the higher its peneiration.

o The fewer the stations received locally over the air, the higher

the system's penetration.

o The greater the system's distance from television transmitters,

the higher its penetration, because over-the-air reception qual-

ity deteriorates away from the transmitters.

o The greater the number of stations that broadcast on UHF rather

than VHF channels, the higher the system's penetration, because

of a variety of reception and tuning problems faced by UHF stations.

o The lower the system's service charge, the higher its penetra-

tion.

o The higher the average income of households in the community

served by the system, the higher the system's penetration.

o The older a system, the higher its penetration.

Here, this equation is applied to calculate the penetration to

be expected in Dayton. We assume a system operating under rules

"Cable penetration" is the: number of dwelling units that Subscribe
to cable service divided by the number of occupied dwelling units porJed
by trunk or feeder cable.

**
Park, Prospects for Cable, R-875-MF, p. 27, Eq. (*).

***
To be perfectly correct, this'should read "W-07 aZ/ c,ther fac-

tors held constant, the more television stations of various types car-
ried by a cable system, the higher its penetration tewls to he," and
similarly for the other relationships on the list.
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recently proposed by the Federal Communications Commission, which

would allow clrriage of a limited nitmber of distant signals. Specif-

ically, we assume l.at signals broadcast Ly the following stations are

carried on we cable (channel numbers are given in parentheses):

o WHIG, (1), WLWP (2): Network-affiliated stations in

Dayton.

o (16): This Kettering independent station has been off the

air recently, but is assumed to be back in operation as a state

educational station within the next year or two.

o WSWO (2C): This independent station in Springfield has also

been off the air. It is assumed to be back in commercial, non-

network operation in the future.

o WCPO (9), WKRC (12), WLWT (5): These Cincinnati network affili-

ates will probably qualify for carriage on a Daytol cable sys-
**

tem by virtue of being significantly viewed over the air in

Dayton.

o hXIX :19): This popular Cincinnati independent statton would

almost certainly be carried as one of the two additiol 1 inde-

pendent signals allowed by the proposed rules.

o WTTV (4): The second distant indel.endent could be chosen from

almost anywhere in the country, although microwave costs would

probably lead to the selection of a station relatively nearby.

This Indianapolis station attracts large audiences and could

probably be carried on the cable without microwave transmission,

making it a likely choice.

*
Letter dated August 5, 1971, from Dean Burch, Chairman, to the

Chairman of the Senate Communications Subcommittee. Hereafter cited
as FCC Letter. The rules proposed in the FCC Letter are somewhat mod-
ified by a compromise proposal drafted by the Office of Telecommunica-
tions Policy and agreed to by representatives of broadcasters, cable
operators, and copyright holders on November 11, 1971. See Broadcasting,
Vol. 81, No. 19, November 8, 1971, pp. 16-17, for the text of the com-
promise. The compromise does not appear to affect seriously any of the
following assumptions for Dayton. It would require the cable system to
delete some of the programs broadcast by WXIX and WTTV, but other sta-
tions could be substituted to fill the empty time slots.

* *
As defined n FcC better, p. 10.



C) :,:oneommercial stations in Cincinnati

and Oxford, respectively.

All in all, that amounts to three Local network stations, three

duplicate network stations, three independent, ani three educational

stations -- 12 stations total on the cable. A11 these stations ex-

cept WTT\' can be received over the air in Dayton, but cable offers im-

proved reception -- particularly for UHF stations and stations located

some distance away.

Other variables that enter the penetration equation are determined

as indicated in Park, Prospects for Cab e:

o UHF set penetration in Dayton is 89 percent.

o The price of cable service is assumed to be $75.00 per year --

$6.00 per month plus a prorated share of the installation

fee.

o Median household income in Montgomery County is $13,066 per

year.

o Color set penetration is entered as 48 percent, the average

value in the sample used to estimate the equation. (The actual

figure for Dayton is 56 percent, but the influence of color set

cwnership is not estimated reliably enough to ustify calculat-

ing the effect of higher-than-average ownershi:- in Dayton.)

When all of these factors are entered in the equation, expected

average penetration in Dayton is estimated to be 30 percent. Any par-

ticular system may achieve either more or less penetration, however,

depending on factors that are nut explicitly accounted for in the equa-

tion. The probable variation around the expected value is also esti-
**

mated -1.n Prospects for Clble. This estimate indicates that there is

about a 10-percent chance that penetration would fall below 21 percent,

and a 10-percent chance that it would exceed 41 percent.

*
See especially p. 19.

**
See p. 22.
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FACTORS NOT INCLUDED IN THE EQUATION

The estimated range of penetrations is very wile because many fac-

tors not included in the equation will influence the penetration of any

system -- e.g., technical guano,' of the cable picture, public tastes,

the availability and cost of alLernative entertainment, the cheerfulness

and helpfulness of system personnel, the sales effort, and the popular-

ity of particular stations or even particular programs on the cable and

over the air. Although the influence of many of these factors is dif-

ficult to assess, analysis of a few suggests that penetration in Dayton

is more likely to exceed the expected value calculated above than it is

to fall short of it.

For one thing, the penetration equation assumes a standard program-

ming quality for all stations of a given type, e.g., primary network,

duplicate network, independent. In fact, however, some are sure to be

more attractive to potential subscribers than others. In Dayton's case,

the local independent station attracts smaller-than-average audiences,

while the two distant independents most likely to be carried on the

cable attract larger-than-average audiences.. This is shown by the fol-

lowing figures for metropolitan area audiences:

Station

Audience Share (percent)

Prime Time Only 9 a.m.-Midnight

WSWO 1 1

WXIX 7 12

WTTV 10 19

Thus the improvement in independent station service offered by cable in

Dayton is considerably greater than it appears to be when all three in-

dependents are considered equal. This additional improvement is one im-

portant factor outside the equation that should tend to increase cable

penetration there.

American Research Bureau (ARB), Day-Part Television Audience Sum-
mary. WSWO figures are from N-vember 1968; WXIX and WTTV are from Feb-
ruary/March 1971.
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Other factors are related to system operation -- e.g., attractive-

ness of special services such as a pay-TV movie or sports channel,

cable picture quality, quality of service personnel, and skillfulness

of promotional effort. We expect a cable system in Dayton to be above

average on these factors, simply because it would be a large undertak-

ing with both the resources and the incentive to operate effectively.

This is another reason to expect higher penetration in Dayton than

straightforward application of the equation would suggest.

Additionally, penetration will increase in the future as incomes

and color set ownership continue to rise.

PROJECTED LEVEL OF PENETRATION

Based on this discussion, we would expect cable penetration in

Dayton to be near the upper end of the range projected above -- about

40 percent. This is the base figure used for the financial projections

in Paper Two and for the calculations of cable's impact on broadcast

stations in Addendum 2-B.
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Addendum 2-B

PROBABLL IM2AC1 uN OVER-THE-AIR BROADCASTING STATIONS

THE MODEL

Cable offers subscribers more high-quality signals than they can

receive over the air, and so tends t , fragment local stations' audiences.

An earlier Rand study develops a method for estimating the impact on

local stations of cable systems carrying distant signals. Basically,

the method assigns "attractiveness indices" to television stations to

reflect their relative popularity in their home markets, then uses these

indices to calculate expected shares of these three audience groups:

o C-audience: cable subscribers, who can receive all local sig-

nals as well as the distant signals carried on the cable.

o V-audience: nonsubscribers who have older television sets in-

capable of receiving UHF stations, and who thus can receive only

local VHF stations.

o U-audience: nonsubscribers ho have sets with UHF tuners, which

are at least potentially able to receive all local signals, both
**

VHF and UHF.

,Here we use a modified version of that method that considers separ-

ately the television audiences for three:different parts of the day.
***

In the previous work, the prime-time audience was used as a proxy

for audiences during the whole day. Since distant signals brought in

on the cable attract smaller shares of the audience during prime time

than during other parts of the day, the original shortcut method tends
****

to understate the actual impact of cable. Consequently, we calculate

*
Rolla Edward Park, Potential Impact of Cable Growth on Television

Broadcasting, The Rand Corporation, R-587-FF, October 1970.
**

For details of the method, see Park, Impact of Cable, pp. 28-38,
or Rolla Edward Park, Cable Television and UHF Broadcasting, The Rand
Corporation, R-689-MF, January 1971.

***
In Dayton, 7:30 p.m. to 11:00 p.m., 7 days a week.

****
However, Park, Cable and pp. 29-36, discusses important

qualifications to the model that tend to have the opposite effect.



separately the shares of audience to be expected during three different

parts of the day:

o Prime time.

o Other times during which network affiliates generally broadcast

network programs.

Times during which network affiliates broadcast nonnetwork pro-

grams.

These separate shares of audience are then averaged (using the relative

contribution of each part of the day to station revenues as weights) to

calculate an overall audience figure.

UHF HANDICAPS

Over-the-air, UHF stations face reception and tuning difficulties

that handicap them in competition with. VHFs. On the cable, the handi-
**

cap is eliminated. Earlier work esimates an average handicap for

network-affiliated UHF stations of .5- in the total audience survey

area. This handicap is probably too high for the particular UHF sta-

tions to be carried on the cable in Dayton, for two reasons.

First, UHF reception is better in the metropolitan area, near

the transmitter, than it is in more distant portions of the survey area.

Second, at least two of the UHF stations involved (WKEF, the Dayton ABC

affiliate, and WXIX, a Cincinnati incLpendent) appear to be using more

powerful transmitters than dues the a:erage IAIF station.

We use .22 as a reasonable estimJte of WKEF's handicap. This fig-

ure is chosen so that removal of this handicap plus 100-percent UHF set

penetration would give WKEF a share o: the Dayton metropolitan area net-

work audience equal to the Cincinnati ABC (VHF) affiliate's share of the

Cincinnati metropolitan area network wdience. We assume that WXIX's

*
Attractiveness indices for the iarious stations are calculated

separately for prime time and nonprim time. The index for nonprime
time is assumed to apply during both letwork and nonnetwork programming

periods.
**
Park, fmract of pp. 31-33; and Park, Calqc aml UHF,

pp. 8-12.
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transmission facilities are equal to those of WKEF, and so use .22 for

WXIX's handicap as well. WSWO's transmitter is weaker, so its handicap

is greater. Still, it is probably less than .54 because of the differ-

ence in UHF reception in the metropolitan area and other parts of the

survey area. We assume a handicap of .40 for WSWO.

WHO CAN RECEIVE WHAT SIGNALS?

To keep the calculations manageable, we assume that nonsubscribecs

to cable can receive only local signals. The V-audience can receive

only the two VHF stations, WLWD and WHIO. The U-audience can receive

these and WKEF and WSWO as well.

This assumption tends to overstate the impact of cable. In fact,

other stations can be received over the air. Cincinnati network sta-

tions attract significant audiences in Dayton; the Dayton audience is

thus already fragmented, even in the absence of cable. The additional

fragmentation due to distant signals on cable will therefore be less in

reality than in the model.

As a further simplifying assumption, we consider only commercial

signals, neglecting the effects of the very small audiences attracted

by educational stations.

Cable subscribers, the C-audience, have a choice among different

sets of signals during different parts of the day. During prime time

and the network programming part of nonprime time, the cable system

will generally not carry the Cincinnati network stations, because it is

prohibited from duplicating programs carried by the local network sta-

tions. During these two periods, then, the C-audience chooses among

the four local stations and two distant independents, WXIX and WTTV.

During nonnetwork programming parts of nonprime time, the Cincinnati

network stations, WLWT, WCPO, and WKRC, also compete for the C-audience.

VALUE WEIGHTS FOR THE THREE PARTS OF THE DAY

Shares of audience calculated individually for the three parts of

the day are averaged, using as weights the share of revenue attributable
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to each part. There is a difference of opinion as to what these re-

venue shares ire. Using a .)tat:'at,..2z1 method, an earlier Rand Report
*

estimates that 62 percent of station revenues are attribuLable to prime-

time audience. Arbitrarily dividing the remainder equally between the

remaining two parts of the day, the value weights are .62, .19, and .19,

respectively.

**
Using an :2.i!o!ttj method, Statistical Research, Plc., attri-

butes 34 percent of revenues to prime time. Dividing the remainder

equally, their value weights would be .34, .33, and .33, respectively.

We use both sets of weights in the impact calculations.

THE RESULTS

Table 2-3 below shows the results of the impact calculations for four

hypothetical situations that may occur about 1975. Th:?. impacts of two

factors are assessed: 100-percent UHF set penetration, and various

levels of cable penetration. Results are expressed as percentages of the

current (1971) effective audience (that is, value-weighted audience).

Look first at the upper block of figures, calculated using the

Rand value weights. The impact of 100-percent UHF set penetration

alone, with no cable growth, would be a 4-percent reduction in the ef-

fective audience for the VHF stations and a 12- percent increase for

UHF stations. If cable penetration at the same time reaches the ex-

pected figure of 40 percent projected in Addendum 2-A, the VHF stations

would 1-e hit harder, losing 17 percent of their effective audience. If

cable penetration is between 30 and 50 percent, the VHF stations would

lose between 14 and 20 percent of their effective audience. In all

cases, the UHF stations mould have larger audiences than at present.

The impact of cable alone may be seen by comparing the four right-

most columns. Cable penetration of 40 percent leads to a 13-percent

reduction in ULUD's and WHIO's effective audiences, a 6-percent reduc-

tion in WKEF's, and a slight increase in WKTR's.

*
Park, Irsract ("ai:Ze, p. 63.

_qe :-"par-t of CAT": or Tel:-.)1:r...on 5f.-ations, Statistical

Research, Inc., Uestfield, New Jersey, 1970, p. Ell.

18
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Table 2-3

IMPACT OF CABLE AND UHF PENETRATION ON STATION AUDIENCE INDICES

UHF = W. UHF = 100% UHF = 100% UHF = 1002, UHF = 100.
Station Cable = OZ Cable = 0% Cable - 30% Cable = 40% Cable =

Ra)2,1 Value' ,qitr

WLWD (2) 100 96 86 81 80

WHIG (7) 100 96 86 83 79

WKEF (22) 100 112 107 105 103
WSWO (26) 100 112 113 113 113

Valtc: Weiviits of Statistical HcocavA, Ino.,

WLWD (2) 100 96 84 80 76

WH10 (7) 100 96 84 80 76

WKEF (22) 100 112 104 101 98
WSWO (26) 100 112 109 108 107

Using Statistical Research's value weights rather than Rand's

makes all stations slightly worse off with cable, but the general pat-

tern is little changed.

CURRENT REVENUE SITUATION FOR DAYTON STATIONS

For 1970, the five stations in the Dayton area reported to the FCC

a total broadcast revenue of $11.0 million. After broadcast expenses

of $7.6 million are deducted, broadcast income equal to $3.4 million

remains -- a :rofit margin equal to about 31 percent of revenues.

Since the reporting stations include two money-losing independent

UHF stations (both of which have since gone off the air), it seems safe

to conclude that the VHF affiliates could easily absorb the kinds of

revenue losses implied by Table 2-3 and still remain profitable. In-

creased UHF set penetration in 1975 will help UHF stations considerably,

more than offsetting the small adverse impact of cable on them. More-

over, Table 2-3 is conservative because it neglects the audience frag-

mentation that already exists for over-the-air broadcasting.

TV Broadcast Financial Data -- 1970, Federal Communications Com-
mission News Release 71434, September 7, 1971.

if 9



Paper Three

COVERAGE OF THE FIVE-COUNTY MIAMI VALLEY REGION

Nathaniel E. Feldman
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This paper examines thy feasibility of connecting 19 outlying

municipalities in the Miami Valley five-county area into a metropolitan

cable network. It concludes that the use of supertrunk would permit

inclusion of Tipp City, Brookville, an-1 Germantown because they lie

within a mile or two of the nearest metropolitan cable district.

Carlisle also is close, but its low population density makes it un-

suitable for inclusion in the foreseeable future. For towns farther

from the metropolitan area, the two leading possibilities are conven-

tional frequency modulation microwave equipment, which we assume is

used within the metropolitan area as described in the preceding papers,

and the use of Local Distribution Service (LDS) microwave equipment

now under development. The FM equipment does not look promising be-

cause it would be very expensive for cities as small as most of those

in the five-county area. Only Troy and Greeneville appear to be good

candidates because they have large enough populations over which to

spread the high fixed cost of the FM interconnection.

For some ofd the smaller communities -- those with populations of

4000 or more -- the use of LDS equipment for interconnection would be

attractive. Although they would not have all the advantages of com-

munities within the metropolitan area, they would have 20 channels,

including programming and other services originating within the metro-

politan area, and a narrowband feedback link for viewer response and

for certain other two-way services.

For communities with populations of 1500 to 2000, neither LDS riot

a conventional cable system with its own headend appears economical.

Many conventional cable systems operate in small communities with popula-

tions of 1500 or less, but these are generally located in remote areas

in the country where few local broaerast stations ale available or where

mountainous terrain makes reception poor. In such cases, cable tele-

vision is more widely accepted than usual and viewers are willing to

pay higher than average rates. In the far different situation in the

Miami Valley, the best hope is that services will develop in the

COI



metiopolit in area for which viewers in outlying areas would be willing

to pay rates higher than regular subscriber tees, and that additional

revenues would he generated through (able channel leasing. These

developments could make service with LDS economical for such small

municipalities.

!f LDS equipment were used for connecting outlying comainities 9

it would be necessary to use LDS illso within the metropolitan area

because of the problem of interference between conventional Fit micro-

wave and LDS microwave, which both operate in the Community Antenna

Relay Station (CARS) frequency hind. However, if the use of LDS is

feasible for the outlying areas, it would also be feasible for the

metropolitan area. Moreover, this application in the metropolitan

area would be highly advantageous. It would provide many more channels

of interconnection among the six cable districts than would he possible

with conventional FM. Even if an FM system were built in the first

stage and later were scrapped in favor of LDS, the additional $450,000

involved in retrofitting (about 2 percent of the total investment cost

of the metropolitans system) would permit an increase from 7 to 19 in

the number of outbound channels from the central headend to the sur-

rounding 5 district headends, and would permit additional inbound

channels from these districts for expanded two-way services. By the

time the metropolitan cable system is constructed, LDS equipment may

be reliable enough for full use in both the metropolitan and in the

five-county area. If so, this would substantially expand capabilities

of the system beyond those described in the preceding papers.
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INTRODUCTION

Having examined in the preceding papers the prospects for cable

television in a metropolitan area, we shall now consider the possibil-

ities for including in a regional cable system outlying municipalities

within Darke, Miami, Treble, Montgomery, and Greene Counties. These

counties are selected for analysis because they are encompassed by the

Miami Valley Regional Planning Commission, which represents a cohesive

community of interest. However, major conclusions regarding the feasi-

bility of covering outlying areas are generally applicable to similar

communities in counties adjacent to the metropolitan area.

Figure 3-1 illustrates how microwave links from headends in the

metropolitan area might serve outlying communities with populations

exceeding 1500. In addition to the three municipalities shown that

already have conventional cable service, there are 19 towns in the

five-county area with populations over 1500, as shown in Table 3-1.

They vary in population from 17,000 for Troy to several towns in Preble

County that are just above 1500. All of these towns are within 30 miles

of the nearest metropolitan headend -- a distance that could be covered

in a single hop using conventional microwave equipment.

Given these characteristics, we shall examine the economic and

technical feasibilities of extending service from the metropolitan

area by (a) cable "supertrunk," (b) conventional frequency modulation

(FM) microwave equipment, which was assumeJ in Papers One and Two

for use within the metropolitan area, and (c) "local distribution

service" (LDS) microwave systems now under development.

2C4



D
A

R
K

E
 C

O
.

V
er

sa
ill

es

U
ni

on
 C

ity
, O

hi
o

\
I

1.
--

__
4

U
ni

on
 C

ity
,

.
M

IA
M

I 
C

O
.

1
In

d.
\

I
I

G
re

en
vi

lle
B

ra
df

or
l

ik

Pi
qu

a
i

\
IL

\ C
ov

in
gt

on
I

\
\

\
\\

!

1
\

\
,

!

.
\

T
ro

y
!

\
\

I
I

A
rc

an
um

 \
1

\
\

\
41

1\

.

\ \
\

\
1

\
\

\
\

\ T
ip

p 
C

ity
I

.
1,

\
\

\ \
I

.
\

\

N
O

T
E

: O
pe

ra
tin

g 
Sy

st
em

s 
A

re
Sh

ow
n 

B
y 

Sh
ad

ed
 A

re
as

I 
N

ew
 P

ar
is

0
L

ew
is

be
g

-0
=

=
=

.
jP

 B
ro

ok
vi

lle

I

E
at

on
W

. A
le

xa
nd

ri
a-

C
d

L
a

N
ew

 L
eb

an
on

es
.

I

O -t
u

, I
Z

_ 
- 

--
 -

I 
G

er
m

an
to

w
n C

ar
lis

le
L

.
PR

E
B

L
E

 C
O

.

C
am

de
n

Y
el

lo
w

F
ig

.3
 -

l C
ov

er
ag

e 
of

 th
e 

M
ia

m
i V

al
le

y 
re

gi
on

X
en

ia

I

0
"

5

M
ile

s

"l
a 

C
ed

ar
vi

lle

N
is

Ja
m

es
to

w
n

G
R

E
E

N
E

C
O

.



3-7

Table 3-1

CHARACTERISTICS OF OUTLYING MUNICIPALITIES EXCEEDING A POPULATION
OF 1500 WITHIN THE FIVE-COUNTY MIAMI VALLEY REGIONa

City

Distance from
Nearest Headend

(Miles) Population
Housing
Units

Approximate
Street Miles

Dwelling Units
per Mile

bare e County
Greeneville 26 12,380 4,455 0 95

Versailles 28 2,441 855 14 61

Arcanum 18 1,993 736 10 74

Greene County
Yellow Springs 8 4,624 1,472 31 48

Cedarville 13 2,342 679 7 97

Jamestown 19 1,790 519 7 73

Miami County
Troy 11 17,183 5,818 59 99

Tipp City 6 5,090 1,706 22 78

Covington 19 2,575 914 14 65

Bradford (includes
portions of
Darke County) 21 2,163 696 9. 77

Montgomery County
Brookville 7 4,403 1,447 17 85

New Lebanon 9 4,248 1,324 13 102

Germantown 7 4,088 1,404 16 88

Carlisle (includes
portions of
Warren County) 7 3,821 1,107 19 66

Preble County
Eaton .21 6,020 2,197 30 73

New Paris 27 1,692 534 5 107

Lewisburg 14 1,553 490 8 61

,West Alexandria 15 1,553 490 9 54

Camden 21 1,507 475 8 59

a
Excludes communities with existing cable systems: Xenia (Greene County);

Piqua (Miami County); and Union City (Darke County).
SOURCES: Population data were taken from U.S. Department of Commerce /Bureau

of the Census, 1970 Census of Population, Advance Report, Ohio, Final Population
Counts, January 1971. Housing unit estimates were obtained from the Miami
Valley Regional Planning Commission of Dayton. The information is based on the
1970 Census of Population and Housing broken down into census tracts and ratio
of population to housing by county, where census tracts were too large to esti-
mate small-area dwelling unit counts. The information on street miles for Darke
Miami, and Preble Counties was obtained from the Miami Valley Regional Planning Com-
mission; for Greene and Montgomery Counties, from the TCC-Transportation Coordinating
Committee, Transportation and Development Planning Program of Montgomery and Greene
Counties; for Warren County, from the County Engineer's Office, Carlisle, Ohio, lett-cr
of October 20, 1971.

2C6



3-8

II. THE USE OF SUPERTRUNK

Paper One discussed the problem of covering long distances from

a headend. The greater the distance, the larger the number of ampli-

fiers required in cascade, and the lower the signal quality near the

end of the cable. Hence, we concluded that the radius from a headend

should be limited to about five miles in the metropolitan area for

each of the six districts.

However, as shown in Fig. 3-1 and in Table 3-1, Tipp City, Brook-

ville, Germantown, and Carlisle arc no more than a mile or two from

the district boundaries. Since the additional distance is short, it

would be feasible to connect them to the nearest district headend by

"supertrunk" -- that is, cable larger in diameter (about 1 in. to

11/2 in.) than the standard 3/4 in. trunk line described in Paper One.

The larger diameter decreases the signal attenuation per mile, thereby

reducing the number of amplifiers required in cascade to cover a given

distance. Moreover, if the number of signals carried on the cable is

relatively small, say seven to ten, they can be carried at the lower

frequencies on the cable to reduce furtivar the rate of signal attenua-

tion.

The use of bupertrunk and low frequencies may enable the spacing

of amplifiers as far as a mile apart. To cover the six miles to

Tipp City from the Vandalia headend, for example, may require no more

than six to nine amplifiers, depending on the degree of circuitous

routing required. Moreover, since these outlying communties are small

relative to the large districts in the metropolitan area the number of

additional amplifiers required to reach individual homes in these towns

*
The attenuation per mile of cable is a function of the frequencic,

used. As an approximation, the attenuation rate for which amplifiers
must be designed and spaced on the cable rises as the square root of the
highest frequencies being carried. For this reason, current cable tele-
vision systems do not carry frequencies for long distances above about
270 MHz. By restricting the number of signals to ten, it is possible
to confine them to the frequency space below 120 MHz for thy cost of
only one additional in-system block frequency conversion unit at the
end of the supertrunk.
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would be similarly small -- perhaps no more than 10 to 15. Thus, super-

trunk may also permit the use of no more than 15 to 25 amplifiers, as

required for acceptable service as specified in Paper One.

Furthermore, if dual supertrunk were installed, about 20 television

channels could be carried to these outlying towns (plus a narrowband

data return channel) to obviate the need for a local headend. Although

these towns would not have local program origination facilities within

their own boundaries, they could use the origination facilities at the

metropolitan district headend, with the program fed over the supertrunk

to only their own area. The cost of dual supertrunk is about $9000 per

mile; the cost of 7 to 10 miles of supertrunk required to covr,r each of

these four towns would range from $63,000 to $90,000, which is well

within the range of conventional headend costs for 12-channel systems

as shown in Table 3-2.

Supertrunk would enable these towns to receive 20 channels -- many

more than could be picked up over the air with a conventional CATV master

antenna -- and would give them the advantage of services provided by the

Table 3-2

TOWER AND HEADEND COSTS FOR A CONVENTIONAL 12-CHANNEL,
RTALL-COMUNITY CABLE TELEVISION SYSTEM

Tower and Headend Facilities Cost Range

Land for tower 0 $10,000

Site preparation 0 - 2,000

300-ft to 500-ft guyed tower, complete 9,800 - 26,000

Headend shack and fence 3,400 - 5,000

Antennas for broadcast signals 4,400 - 6,00()

Preamplifiers and UHF/VHF converters 2,000 - 3,000

Audio-video processors plus all filters,
racks, cables, connectors, pads 13,000 - 16,00()

FM antennas and aucLo processors 3,000 - 5,000

Automatic nonduplication equipment 3,000 - 4,000

Office building 0 - 15,000

Time and weather scan and announcements 5,000 - 6,00()

Emergency power 0 - 1,000

TOTAL $43,600 $99,000



metropolitan area, such as local program origination and instructional

programming, within the 20-channel limit. Moreover, with access to the

origination facilities at the metropolitan district headend, they could

produce more and better local programming than they could with a separate,

conventional cable television system.

For the cable distribution plant, we assume a single cable of

20-channel capacity. In this case, subscribers to the full service

must use a set-top converter. As shown in the projections in Paper

Two, the single cable plus converter is less attractive, by a small

margin, than dual cable without converter for the metropolitan area,

except for specialized uses. However, the reverse may be the case here

for several reasons: (a) The lower population densities in the out-

lying areas tend to make the single cable plus converter more economical.

(b) The area to be covered in the outlying towns is small, requiring

fewer amplifiers in cascade; thus, the degradation in signal caused by

converters would be a less serious, problem than in a metropolitan cable

district that covers a much larger area. (c) The large potential capa-

city of a dual-cable plant would be of little use in the small outlying

cities, since the microwave link and the local origination capability

using video-tape recorders would be major constraints on use.

Considering both the costs of supertrunk and the costs of local

cable distribution to reach most or all of the dwellings in these four

towns, we estimate total capital investment costs as shown in Table 3-3.

For Tipp City, Brookville, and Germantown, the total cost per subscriber

of about $280 is comparable to the cost of about $275 per subscriber

within the metropolitan area. As shown by Paper Two, the metropolitan

In a sense, the relatively low microwave capacity of seven chan-
nels described in Paper Onc! is also a constraint in the metropolitan
area. However, many of the 40 channels in each district would be used
within the district by elementary and secondary schools, government
agencies, businesses, and other users. These kinds of internal uses
would be fewer in small towns. In other words, a 40-channel capacity
is much more likely to be used in the district coveting a population
of, say, 100,000, than in a town with a population of only 5000.
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Table 3-3

INVESTMENT PER SUBSCRIBER FOR 40-PERCENT PENETRATION

City
Number of
Dwellings

Prorated
Supertrunk Cost

Prorated Cost of
Local Cable Dis-
tribution plus
Dedicated Cable Total Cost

Tipp City
Brookville
Germantown
Carlisle

1706
1447

1324
1107

$42

49

54

65

$246

228

224

317

$288

287

278

382

aTotal supertrunk cost is estimated at 8 miles per town at
a cost per mile of $9000.

b
Total cost estimated at $5760 (including $160 in test equip-

ment and spare parts) per street mile, plus $62 per subscriber for
the set-top converter and drop line. The figure of $5760 is lower
than the comparable figure of $6660 used in Paper Two because the
feeder-to-trunk-line ratio would tend to be higher in smaller towns,
reducing costs per mile; and pole re_irrangements and tree trimming
costs are estimated to be lower in less congested areas.

system has good prospects of being economically viable at this cost

level; thus, it is likely that cable operations in these three towns

would also be economically attractive -- especially if population grows

in these areas, as it is expected to do -- and would reduce further the

prorated supertrunk cost.

The situation of Carlisle is less favorable. The total cost per

subscriber of $382 is well above that in the metropolitan area. This

relatively high cost results from the low density of dwellings per mile

in Carlisle -- about 66 dwellings per mile, as shown in Table 3-1.

Only substantial population growth or the development of new services
**

generating additional revenues would make this an attractive market.

A projection of population growth to 1980 is shown in Paper One,
p. 14.

**
Yellow Springs might also be reached by supertrunk from the

nearest headend, as shown in Table 3-1. However, its population den-
sity, even lower than that of Carlisle, makes it a questionable pros-
pect.
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III. INTERCONNECTION BY CONVENTIONAL FM MICROWAVE EQUIPMENT

For cities more than a few miles outside the district boundaries,

where supertrunk would be impractical, the use of microwave links is

the best possibility. Why not use tfie same conventional F4 microwave

employed within the metropolitan area and extend additional links to

outlying towns so that they would operate, in effect, as additional

districts along with the six in the metropolitan area? The major draw-

back of this approach is that it would require both the equipment nor-

mally involved in two-way microwave interconnection and a conventional

headend, including a tall tower for receiving over-the-air signals with

electronic equipment for signal processing and other gear. Table 3-4

shows a range of estimates for these costs.

In addition, each town would require a local distribution plant,

house drops, and converters as discussed previously. We shall consider

a range of these distribution costs. The lower figure is estimated at

$5760 per mile, as discussed in Table 3-3; the upper figure of $6660 per

mile is the same as estimated for the metropolitan area in Papers One

and Two. The dropline and converter costs together are estimated in the

range of $62 to $75 per subscriber. Because most of these towns are

distant from the metropolitan area, we shall consider a penetration

level somewhat higher than the 40 percent "base case" of Paper Two. A

previous Rand study has suggested that cable systems in outlying towns

do tend to have a higher number of users -- especially if one or more of

the network-affiliated local stations broadcasts on UHF.

Prorating these figures according to number of dwellings and per-

centage of penetration, we estimate the total shown in the last column

of Table 3-5. Notably, except for the case of Greeneville and Troy, the

lowest estimates are far higher than the $275 estimate per subscriber

*Rolla Edward Park, Prospects for Cable in the 100 Largest Tele-
vision Markets, The Rand Corporation, R-875-MF, October 1971, p. 35.
This assumption of higher penetration would probably not be valid for
Tipp City, Brookville, Germantown, and Carlisle, which are very close
to the metropolitan boundary, but they are included in the following
tabulations to provide cost compariscv3 for serving them through alter-
native modes.
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Table 3-4

HEADEND COST FOR 20-CHANNEL SYSTEM USING CONVENTIONAL FM
MICROWAVE INTERCONNECTION AND OVER-THE-AIR PICK UP

Tower and Headend Costs Cost Range

Pickup of Broadcast Signals
(1f.; channels) $ 43,600 - $ 99,000a

Pt! Microwave (7 channels)
Path survey 150 400
Antenna mounts 460 - 1,280
Antennas 840 4,000
Transmittersb 9,330 14,000
Waveguide and pressur-

izationb 890 - 3,450
Receivers 21,000 32,550
Installation 1,200 4,000
Audio-video processors 8,000 9,400

Subtotal $44,510 $79,080

Local Origination (1 channel)
Studio equipment 11,200 - 22,300
Audio-video processors 1,200 2,000

Subtotal 12,400 24,300

Miscell.aneous

Test equipment for FM 0 - 2,500
c

Spare parts for FM 3,000 11,000
Data return link 7,000 10,000

Subtotal 10,000 23,500

TOTAL $110,500 - $225,900

a
From Table 3-2.

b
Costs assumed equally shared by three outlying towns.

c
Cost is assumed to be shared among six users.
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Table 3-5

INVESTMENT PER SUBSCRIBER FOR 50-PERCENT-PENETRATION CONVENTIONAL HEADEND
PLUS FM MICROWAVE INTERCONNECTION FOR 20-CHANNEL CABLE SYSTEMa

City Population
Dwell-
ings

Prorated
Fixed Cost

Distribution
Costc

Total Capital
Iuvestmentd

:arke County
Greeneville 12,380 4,455 $ 50-$100 $120-$140 $230-$ 320
Versailles 2,441 855 260- 530 190- 220 510- 820

Arcanum 1,993 736 300- 610 160- 180 520- 870

3reene County
Yellow Springs 4,624 1,472 150- 310 240- 280 450- 660

Cedarville 2,342 679 330- 670 120- 140 510- 880

Jamestown 1,790 519 430- 870 160- 180 650- 1,130

:fiami County

Troy 17,183 5,818 40- 80 120- 140 220- 290

Tipp City 5,090 1,706 130- 260 150- 170 340- 510

Covington 2,575 914 240- 490 180- 200 480- 770

Bradford 2,163 696 320- 650 150- 170 530- 900

Montgomery County
Brookville 4,403 1,447 150- 310 140- 160 350- 540

New Lebanon 4,248 1,324 170- 340 110- 130 340- 550

Germantown 4,088 1,404 160- 320 130- 150 350- 550

Carlisle 3,821 1,107 200- 410 170- 200 440- 680

Preble County
Eaton 6,020 2,197 100- 210 160- 180 320- 460

New Paris 1,692 534 410- 850 110- 120 580 -1,050

Lewisburg 1,553 490 450- 920 190- 220 700- 1,210

West Alexandria 1,553 490 450- 920 210- 240 720- 1,240

Camden 1,507 475 470- 950 190- 220 720- 1,250

a
Includes return data capability.

b
Based on the headend costs of $110,500 to $225,900 of Table 3-4.

c
Based on distribution costs of $5760 to $6660 per mile of cable.

d
This is the sum of the prorated headend costs, the distribution cost,

and the dedicated cable cost ($62 to $75 per subscriber).
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for the metropolitan area. FM microwave equipment plus district head-

ends are economically attractive within the metropolitan area because

the population in each district runs to 60,000 or more. Such a system

may still be economical for cities with a population ranging from 12,000

to 17,000, like Greeneville and Troy, but not for the smaller towns.

More promising than conventional FM microwave equipment is the

Local Distribution Service microwave equipment now under development.
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IV. .0CALDISTRIBU11u.: SLRVICE (Ells) NrmENT

The FCC has approved a new type of microwave service called Local

Distribution Service or LDS. This new service provides cable operators

with a higher-capacity service with lower costs per channel than per-

mitted by the use of the conventional FM equipment in the Community

Antenna Relay Station (CARS) band. The intent of the original LDS con-

cept was that in urban areas where all utilities are underground, micro-

wave rather than cable interconnection could save money by avoiding

tearing up 'streets to install additional ducts. A single transmitter

for the city could be u-_,1 with broad fan beam antennas to communicate

to 30 to 100 receivers throughout the city, and each receiver would

feed a local cable distribution system for its block or neighborhood.

However, the FCC later restricted the LDS to narrow pencil beams

rather than broad ian bealas in order to conserve frequent..., spa,:, . This

Changed the nature of the service from a type of community broadcast to

point-to-point service competitive in many applications with conventional

FM microwave interconnectioL.

The equipment proposed for LDS by various manufacturers may be

attractive for regional interconnection, since it offers:

1. A modulation technique for squeezing a large number of televisio

channels into the 250 MHz CARS band.

2. Unified electronics to permit a single transmitter and a

single receiver to suffice for all one-way channels between

two points.

3. Antenna-mounted electronics that eliminate wavegnide runs,

pressurization equipment, and attendant signal losses.

4. Input frequencies to the transmitter and output frequencies

The regulations are covered in FCC Docket No. 18838, Hcport and
Order of July 15, 1970, and in the revisions of May 1971 of Docket
No. 18838, Part 74, Subpart J, "Community Antenna Relay Stations."



th- ,c. 1v, - ,tree frequencies th;ed on the ,Ahlt.,

thus obviating the need for frequency conversion At the head-

end. The operating level for all channels is automatically

set, e.g., for single-sideband amplitude modulation, by means

of a pilot tune that operates an automatic gain control (AtiC)

circuit. This is expected to eliminate the need for any audio-

video processors to set signal levels at the input to thc cable

at the receiver site.

Thus, the use of LDS equipment may greatly reduce the costs of the

headend by permitting signals from the microwave system to be fed di-

rectly into the cable system. The hcadend would consist of little more

than a tower, antennas, and the associated LDS electronics equipment.

Except possibly for a local origination channel, all signals fed into

the cable system, including those from local and distant broadcast

stations would be brought in by LDS to obviate the need for a taller

tower with master antennas for the off-the-air signals, and additional

signal processing equipment.

A major disadvantage of LDS equipment is that, by reducing the

bandwidth per channel, signal quality is more susceptible to rainfall

and to anomalous propagation conditions than is conventional FM. The

magnitude of this problem increases with the cube of the distance be-

tween the transmitter and receiver. Thus, while a range of 30 miles

for conventional FM is feasible, ranges of 15 to 20 miles may be the

maximum practical with LDS if reliable signal quality is to be maintained.

Two manufacturers have pioneered in the development of LDS equip-
*

ment, Theta-Com and Laser Link Corporation. Manufacturers of conven-

tional FM microwave equipment are also planning to enter the LDS field.

TelePrompTer of Manhattan installed a 14-channel CARS-band Theta-Com

system, called Amplitude Modulated Link (AML) in the fall of 1971. Two

transmitters are required to supply the 14 channels and the signals go

*
Theta-Com is a Hughes Aircraft Company subsidiary. Laser Link

Corporation is an affiliate of Chromalloy-American Corporation. De-

spite the name "Laser Link System," this LDS equipment uses the CARS
band and has no connection with laser frequencies.



to four receiving sites, eacL of which reqdires only a single receiver.

Another transmitter and one receiver were installed dt Cape Coral,

Florida, in the fall of 1971. Ld;ur Link expects to have fully devel-

oped 18-channel CARS-band transmitters and receivers by January 1972.

It is too soon to determine the performance of production proto-

type AML equipment under realistic field conditions, i.e., operation

unattended by a complement of engineers to maintain the equipment.

While early LDS equipment can be expected to have some reliability and

performance faults, these will eventually be corrected. There are

several areas where improvements would be especially important.

1. Higher-power output. Perhaps one to five watts (the highest

power level per channel permitted by the FCC) are needed to

reduce the antenna size required over the longer paths, to

permit four to eight paths to be served in parallel, and to

provide more fade margin.

2. An antenna-mounted final amplifier. This is a higher-risk

development than the antenna-mounted receiver, due to the

greater complexity of the transmitter, but the elimination

of the waveguide loss and the high cost of the waveguide and

pressurization equipment make it desirable. (In the case of

AML, the klystron pump power could be sent up the tower by

coaxial cable, which is cheap; the problem is to develop

reliable upconverters with ten times the power output without

sacrificing linearity.)

*
As AML equipment has proceeded from early design concepts and

breadboards to prototype production, many compromises have been re-
quired. Thus, a single transmitter rack provides only seven channels.
(There is an eighth channel, but it must be used for a pilot tone to
provide signal-level control.) A single receiver, however, can provide
19 channels plus the pilot tone. The transmitter occupies a 6-ft rack
and thus requires the use of waveguide up the tower with the associated
power loss and the high cost of the waveguide and its pressurization
equipment. The receiver, however, is designed for mounting directly to
the back of the parabolic antenna. The transmitter power output is only
100 mW per channel (+ 20 am) and amp' Jication would not be econom-
ically feasible.
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3. A r:,-.LPvir.fi.o..i aata r. ;airn li)*. This would require each re-

ceiver to contain also a narrowband low-power transmitter and

,!Iplexer, as well as requiring additiona: receiving equipment

a'. the transmitter sites. Such equipment would make the two-

way capability an intrinsic part of LDS.

4. The ability at each cf the r.ceiving cites to inscPt a ,

signal. Although small communities are not: likely Lc pi Auce

more than a few hours per week of programming, provision

should be made to insert such a signal at the LDS receiver,

where it would be fed with incoming signals into the cable.

Assuming that these improvements will be made, we estimate the

range of costs of a local LDS terminal in Table 3-6. These cost ele-

merts are discussed in greater detail in the Addendum. This equipment

would be adequate co provide 15 to 10 television channels, a modest

local origination capability, and a two -way capability. A time and

weather channel over the LDS link would require one of the 15 to 19

channels. The transmission of 10 to 15 FM radio signals over the LDS

link would also use one chancel. Tho two-way capability would be ade-

quate to provide for 100-to-200-bit responses from each subscriber

every 5 sec. -- sufficient for interactive programming and data

gaitiring, but not for voice or vide) feedback.

Perhaps the most striking aspec: of Table 3-6 is that the cost

range is almost identical to that of A conventional 12-channel headcad

as shown in Table 3-2. Thus, for a roughly .zomparable cost, LDS can

provide a substantial increase in channel capacity and a data feedback

capability for two-way service. PrcLating these costs over the sub-

scriber base and taking the same distribution costs and penetrations

shown in Table 3-5, we estimate the total cost per subscriber in

Table 3-7. These figures are much lower than those for FM microwave

interconnection discussed above. For towns in excess of 4000 population,

the minimum cost per subscriber is no greater than the $275 figure for

the metropolitan area. However, Creoneville's distance from the metro-

politan headend makes it doubtful whether LDS would be suitable because

of its limited distance capabilities.

2 8



Table 3-6

FIXED COSTS FOR A SMALL-00 MCNITY
TELEVISION SYSTEM USING

Facilities

r 272,1 11,!a13v..!

CABLE
LDS''

Cost Range

Land for tower S 0 $10,000
Site preparation 0 - 2,000
100-ft to 500-ft guyed tower 5,300 26,000
Receiver 5,400 -- 5,400b
Transmitter 13,400 - 23,300
Waveguide and pressurization 340 - 1,400
Path survey 150 400
Antenna mounts 230 - 640
Antennas 840 - 4,000
Installation 1,200 - 4,000
Spare parts and equipment 0 5,400c
Data return link 7,000 9,000

Subtotal 33,860 - 91,540

Local Originati9n
Video-tape recorders 1,200 2,300
Audio-video Processor 1,200 2,000
Shack 1,000 - 2,000

SubtoLal 3,400 - 6,300

TOTAL $37,260 - $98,840

a
A discussion of these costs is included in the

Addendum.
b
Does not allow for a spare unit.

c
Allows for a spare receiver unit on hot standby.
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Table 3-7

INVESTM:'NT PER SUBSCRIBER FOR 50- PERCENT PENETRATION FOR
20-CHANNEL, TM-WAY CABLE SYSTEM USI1.: LDS PTTR(ONNECTION

City P,)pul ation

Prorated
Fixed Costa

Distribution
Costb

Total Capital
Investments

Darke ,"ount,,

Greeneville 12,380 20-$ 40 $120-$140 $200-$260
Versailles 2,441 90- 230 190- 220 340- 520

Arcanum 1,993 100- 270 160- 180 320- 520

Greene County
Yellow Springs 4,624 50- 130 240- 280 360- 490

Cedarville 2,342 110- 290 120- 140 290- 500
Jamestown 1,790 140- 380 160- 180 360- 640

Miami County
Troy 17,183 10- 30 120- 140 190- 240

Tipp City 5,090 40- 120 150- 170 250- 360

Covington 2,575 80- 220 180- 200 320- 500

Bradford 2,163 110- 280 150- 170 320- 530

Montgomery County
Brookville 4,403 50- 140 140- 160 250- 370

New Lebanon 4,248 60- 150 110- 130 230- 360
Germantown 4,088 50- 140 130- 150 250- 370
Carlisle 3,821 70- 180 170- 200 300- 460

Preble ,:ounk,

Eaton 6,020 30- 90 160- 180 250- 350

New Paris 1,692 140- 370 110- 120 310- 570

Lewisburg 1,553 150- 400 190- 220 400- 700

West Alexandria 1,553 150- 400 210- 240 430- 720

Camden 1,507 160- 420 190- 220 410- 720

aBased on the headend costs of $37,260 to $98,840 shown in
Table 3-6.

b
Based on cable distribution costs of $5760 to $6660 per mile of

cable.
c
Includes dedicated cable costs of $62 to $75 per subscriber for

converter and drop.

220
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V. PROSPECTS FOR CABLE COVERAGE OF SMALL COMMUNITIES

Towns with populations less than 4000 seem to be unlikely candi-

dates for 20-channel two-way systems using LDS interconnection. To

find the least expensive way ta provide cable services to the smaller

communities, it would be useful to employ as a base line the cost of

a purely conventional cable system of only 12-channel capacity charac-

teristic of most cable systems that overate today in the United States.

A range of estimated headend costs foi such a system is shown in

Table 3-2. For distribution, we consider a conventional 12-channel

system with no two-way capability with an estimated cost per mile

ranging from $4430 to $5330. Dedicated cable costs are estimated at

$27 for each subscriber drop -- a much lower figl,re than before, since

no converters are included here. The prorated capital investment shown

in the last column of Table 3-8 suggests that most towns with popula-

tions of about 2000 may be economically attractive for conventional

cable service, since the minimum prorated costs generally fall below

the $275 estimated for the metropolitan area for the advanced system.

However, the smallest towns examined, with populations as low as 1500,

still seem unsuitable for cable,

Perhaps no cable service would be economical in the Miami Valley

for towns with populations as low as 1500. Two factors support the con-

clusion that such service is not currently considered economical: (1)

The three cable systems that today operate in the Miami Valley are re-

latively large. Xenia has a population of about 25,000 and already has

3100 subscribers in its system. Piqua has a population of over 20,000

and has nearly 4000 subscribers. Union City has a population exceed-

ing 5000 and has over 600 subscribers. (2) Franchise applications for

cable systems in the five-county area have been predominantly for the

The lower figure of $4430 is composed of $4000 for cable and am-
plifier installation, $300 for pole rearrangement and tree trimming,
and $130 for spare parts and test equipment. The upper figure of $5330
reflects an increase in the basic plant to $4500 plus an increase to
$700 for tree trimming and pole rearrangement and $130 for spare parts.
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Table 3-8

INVESTMENT PER SUBSCRIBER FOR 50-PERCENT PENETRATION
FOR INDEPENDENT-HEADEND, 12-CHANNEL, ONE-WAY SYSTEM

City Population
Prorated
Fixed Costa

Distribution
Costb

Total Capital
Investments

Darke County
Greeneville 12,380 $ 20-$ 40 $ 90-$110 $140-$180

Versailles 2,441 100- 230 150- 170 270- 430

Arcanum 1,993 120- 270 120- 140 270- 440

Greene County
Yellow Springs 4,624 60- 130 190- 220 270- 390

Cedarville 2,342 130- 290 90- 110 250- 430

Jamestown 1,790 170- 380 120- 150 320- 560

Miami County
Troy 17,183 10- 30 90- 110 130- 170

Tipp City 5,090 50- 120 110- 140 190- 280

Covington 2,575 100- 220 140- 160 260- 410

Bradford 2,163 130- 280 110- 140 270- 450

Montgomery County
Brookville 4,403 60- 140 100- 130 190- 290

New Lebanon 4,248 70- 150 90- 100 180- 280

Germantown 4,088 60- 140 100- 120 190- 290

Carlisle 3,821 80- 180 130- 160 240- 370

Preble County
Eaton 6,02C 40- 90 120- 150 190- 260

New Paris 1,692 160- 370 80- 100 270- 500
Lewisburg 1,553 180- 400 140- 170 350- 610

West Alexandria 1,553 180- 400 160- 200 370- 630

Camden 1,507 180- 420 150- 180 360- 620

aBased on the headend costs of $43,600 to $99,000 shown in
Table 3-2.

b
Based on distribution costs of $4430 to $5330 per mile of cable.

c
Includes drop costs of $27 per subscriber.

ar) a)
r`.



larger cities and towns, as shown in Table 3-9. According to data

available in early 1971, Tipp City, with a population of 5090 was the

smallest towr for which a franchise application had been filed. Both

of these factors s,.ggest that interest in cable has been focused on

the larger towns in the Miami Valley region -- reflecting the estimates

of cable operators themselves about profitable areas for cable service.

Table 3-9

FRANCHISE APPLICATIONS IN THE FIVE-COUNTY AREA, 1970

City Population Franchise Applicants

Dayton 243,601 Dayton Communications Company

Englewood 7,885 Jackson Communications System of Ohio

Fairborn 32,267 Coaxial Communications, Inc.

Greeneville 12,380 United Transmission, Inc.

Oakwood 10,095 Coaxial Communications, Inc.
Continental Cablevision of Ohio

Tipp City 5,090 Cypress Communications, Inc.

Troy 17,183 Cypress Communications, Inc.
Multi-Channel TV Cable Company
Troy Cablevision Company, Inc.
Trojan Enterprises
Neptune Broadcasting Corp.

In other parts of the country, cable systems are operating in

much smaller towns, even those with populations under a thousand. In

fact, of the 2409 systems for which data were available in March 1971,

765 or nearly 32 percent had fewer than 500 subscribers. However,

these systems are operating in more isolated parts of the country where

only one or two local broadcasting stations are operating or in areas

where mountains and other obstructions cause very poor over-the-air

reception. In these areas, therefore, penetration is much higher than

in the Dayton area, frequently running to 70 or 80 percent of the total

*
Television Factbcok: Services Volume, No. 41, Television Digest,

Washington, D.C., 1971-1972 Edition, p. 81-A.



hums passed. Moreover, in many cases, people are willing to pay more

than the typical $5.00 to $6.00 monthly service rate, if they are faced

with the alternative of little or no television.

In the longer run, it appears tnat the best prospect for serving

the smaller towns in the Miami Valley region is to use LDS intercon-

nection that would provide a progressively more attractive package of

service over time from the metropolitan area to stimulate higher levels

of penetratin going far beyond the 40 to 50 percent figures we have

been using thus far.

For example, if penetration were to rise to 70 percent as shown

in Table 3-10, the investment figures per subscriber would fall substan-

tially in comparison with those in Table 3-8 for all except the largest

communities. For the smaller towns in Preble County, the investment

would still be above the $275 estimate for the metropolitan area. But

if new services are provided from the metropolitan area for which people

are willing to pay additional F.mounts, or if leased-channel revenues

provide additional sources of support, then these small towns might

be served economically. In light of the high cost per subscriber for

purely conventional cable service in small towns of 1500 to 2000 popula-

tion well within the good signal reception area of a major market, the

use of LDS to provide new services from the metropolitan area may be

the only way to enable these communities to have cable service.
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Table 3-10

INVESTMENT PER SUBSCRIBER FOR 70-PERCENT PENETRATION
FOR 20-CHANNEL, TWO-WAY SYSTEM USING LDS INTERCONNECTION

City Population
Prorated

Fixed Costa
Distribution.

Costb
Total Capital
Investmentc

Darke County
Greeneville 12,380 $ 10-$ 30 $ 90-$100 $160-$210
Versailles 2,441 60- 170 130- 160 260- 400
Arcanum 1,993 70- 190 110- 130 250- 400

Greene County
Yellow Springs 4,624 40- 100 170- 200 270- 370
Cedarville 2,342 80- 210 80- 100 230- 380
Jamestown 1,790 100- 270 110- 130 280- 480

Miami County
Troy 17,183 10- 20 80- 100 150- 200
Tipp City 5,090 30- 80 110- 120 200- 280
Covington 2,575 60- 150 130- 150 250- 380
Bradford 2,163 80- 200 110- 120 240- 400

Montgomery County
Brookville 4,403 40- 100 100- 110 200- 280
New Lebanon 4,248 40- 110 80- 90 180- 280
Germantown 4,088 40- 100 90- 110 190- 280
Carlisle 3,821 50- 130 120- 140 230- 350

Prebie County
Eaton 6,020 20- 60 110- 130 200- 270
New Paris 1,692 100- 260 80- 90 240- 430
Lewisburg 1,553 110- 290 130- 160 300- 520
West Alexandria 1,553 110- 290 150- 170 320- 540
Camden 1,507 110- 300 140- 160 310- 530

a
Based on the headend costs of $37,260 to $98,840 as shown in

Table 3-6.
b
Based on distribution costs of $5760 to $6660 per mile of cable.

c
Includes dedicated cable costs of $62 to $75 per subscriber for

drop plus converter.

4-5 e-'21"'
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VI. USE OF LDS EQUIPMENT IN THE METROPOLITAN AREA

If LDS equipment were to be developed for satisfactory service ex-

tending over 15-to-20-mile hops at the costs estimated above, than it

would also be a leading candidate to connect headends within the metro-

politan area as a substitute for conventional FM microwave equipment.

In fact, because of the high probability that conventional FM micro-

wave equipment would interfere with the use of LDS equipment operating

in the same band, it would not be possible to use LDS for a regional

system without, at the same time, converting to LDS within the metro-
*

politan area. LDS equipment may be perfected by the time a Dayton

system is constructed, so it could be used at the beginning. The ad-

vantage of using LDS within the metropolitan area would be to provide

many more channels of interconnection within the CARS band than is pos-

sible using FM microwave equipment, and at a reduction in cost per chan-

nel.

Of course, if FM microwave is installed in the metropolitan area

in the first stage and the system is subsequently retrofitted with LDS

equipment to serve the five-county area also, costs would increase

since the FM..transmitters and receivers would have to be scrapped.

Table 3-11 indicates that retrofitting with LDS having the same capac-

ity as FM microwave would cost about $353,000 -- less than 2 percent

of the total investment cost of $22.5 million estimated for the metro-

politan system. This capability includes seven outbound television

channels from the central headend to the other five district headends,

*
The FM equipment will typically require protection ratios of 30

to 35 dB. The precise value depends on the frequency deviation and the
signal quality desired. Since the antenna sidelobes are 30 dB or more
below the main beam and the power of the FM equipment is high, LDS
equipment such as AML will not interfere with the FM links in the same
frequency band. A vestigial-sideband amplitude modulated system such
as AML, however, requires a protection ratio of 50 dB. Since the power
output of FM equipment is often 1 W per channel while that of AML is
only 100 mW per channel, it is unlikely that the same frequencies
could be used on so many links both for FM and VSB-AM interconnection.
Thus it would be necessary to go eventually to AML for all microwave
interconnection on a carefully integrated plan for the region, if AML
were to be used for the outlying cities. Other types of LDS equipment
propose to use modulation techniques that require less protection than
VSB-AM.
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Table 3-12

COST FOR EXPANDED METROPOLITAN INTERCONNECTION

Equipment Description Cost

Cost to retrofit with LDS $353,000

Incremental cost to increase the return microwave capa-
bility from each hub to central Dayton from 2 video, 1
data, and 1 pilot tone channels to 6 video, 1 date, and
1 pilot tone channels -- i.e., cost for 4 more inbound
video channels on all 5 pathsa 44,000

Incremental cost of increasing the outbound microwave
channel capacity from 7 to 19 video channels on all
5 paths cost for 12 more outbound video channels
on all 5 paths 53,300

TOTAL $450,300

a
Due to the possibility of interference, the full capacity of each

path may not be obtainable on all five paths simultaneously.

and two inbound television channels and one return data channel from

each of the five district headends to the central headend. For an ad-

ditional expenditure of about $44,000, Table 3-12 shows the number of

inbound channels from each of the five surrounding districts could be

increased from two to six. However, the table also shows that for an

additional cost of only about $53,000, the LDS interconnection could

be expanded to include nineteen outbound channels from the central dis-

trict to the five surrounding districts. Thus, for a total cost of

about $450,000, the interconnection capabilities among the districts

could be greatly increased. At the same time, additional LDS links

could be constructed to connect outlying towns in the five-county re-

gion as described above.

Alt.hough it would be possible to use all nineteen outbound chan-
nels simultaneously, interference may prevent all six inbound channels
from each of the five district headends (for a total of thirty channels)
to be used simultaneously, depending on the particular design of the LDS
equipment. At least ten channels from the five districts taken togethe-
could be employed simultaneously. Much will depend on the course of LDS
development and on specific FCC regulations with respect to the use of
thls equipment.

Are' 0



Addendum

LOWER-BOUND INVESTMENT COST FOR A HEADEND USING LDS EQUIPMENT

The derivation of each entry in Table 3-6 requires explanation,

since the total fixed coat for providing a high-capacity, two-way capa-

bility in a small community cable television system using local distri-

bution service equipment is central to the thesis of this paper.

The zero figure for land assumes that the governmental body is-

suing the franchise will provide free use of its right-of-way on a non-

interference basis in return for the typical 2 percent yearly fee

required by the franchise. Alternatively, it can be assumed that the

land in and around the tower and under the guy wires is farmed and

that only a small fee will be paid yearly to lease the few square feet

of land directly under the tower. The upper figure of $10,000 is a

fairly typical price for purchasing a 15-acre parcel of farmland in this

area. Such a parcel would be adequate for a 500-ft guyed tower. Some

grading of the tower site or the installation of a dirt access road to

the site and a culvert under the road may be necessary. The 500-ft

tower would be required for a 20-to-30-mile path, depending on the

intervening hills; in perfectly smooth terrain, the towers on each

end would have to be 250 ft high.

The receiver cost quoted is based on the sales price for a single

AML receiver as of July 1, 1971. This receiver is capable of providing

up to 20 channels, including one for pilot tone. The lower transmitter

cost is assumed equally shared by five recipients of the service. The

transmitter cost is based on the sales price quotation for a dual-rack

AML transmitter, plus 15 channel modules, plus a pilot tone module. The

dual-rack transmitter has a published list price of $31,620, and each

of the 15 channel modules and the pilot tone module costs $2200. The

higher transmitter cost is assumed equally shared among four recipients

of the service rather than five, and provides for 19 channel modules

plus a pilot tone module. Thus the full 20-channel capacity of the

standard AML receiver is used. The triple-rack transmitter has a pub-

lished list price of $45,890. In addition to the cost of $44,000 for
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the 20 channel modules plus the pilot tone module, ';3200 is included

for a "redundance module" that provides for backup operation for two

transmitter racks in the event of a failure of the klvstron pump source.

Except for the hot cathode klystron, all the AML equipment is solid

state.

Since the .V11. trlasmitter racks are at the base of the tower, low-

loss elliptical wave -.vide is used to carry the out it pever up the tower

to tne antennas. the automatic dehydrator pressurizes the waveguide run

to avoid moisture, which increases the loss. The $959 cost of 100 ft

of waveguide installed plus the S750 cost of pressurization is divided

among five users to provide the minimum figure of Table 3-7, while the

cost of 500 ft of waveguide plus the cost of pressurization is divided

among four users to provide the maximum figure. The lower figure for

antenna mounts assumes two 4-ft-diameter antennas, while the higher

figure assumes two 10-ft-diameter antennas with side struts for brac-

ing. The Apper figure for antenna cost assumes that one antenna faces

to the northwest and thus requires a heated radome to remove ice, snow,

and sleet. The installation figure covers the alignment of the anten-

nas, installation of the downleads on the tower, and the checkout of

the LDS equipment. The LDS equipment replaces the usual headend proc-

essing equipment, and no provision is made for test equipment for the

LDS equipment.

The local originatl ,n equipment, consisting of two portable 1/2-in.

video-tape recorders for community use and one 1-in. video-tape recorder

for editing and playback plus a television monitor, is assumed shared

with four or five other cities. The shack at the base of the tower is

temperature-controlled and is used for housing the playback video-tape

recorder and operator during local origination programming. The audio-

video processor converts the output of the VTR to an unused frequency

on the cable, i.e., a frequency band not occupied by the LDS microwave

link equipment. In this case, no signal need be stripped off the cable.

The audio-video processor output is simply combined with the LDS re-

ceiver output by means of a directional coupler to provide isolation

between the two 'signal sources. Automated time and weather and program

Or.06.-
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announcement services may be included among the 15 to 19 channels pro-

vided over the LDS link. Since they are not generated locally in any

case, no extra costs are incurred for them.

Test equipment costs are included in the distribution plant cost

and thus do not appear in this table. A figure of $160 per mile is

allowed for test equipment and spare parts for a 20-channel plant, but

this is reduced to :130 per mile for a 12-channel plant. The upper

figure on spare parts allows $5400 for a spare AML receiver that may

be stored (hot standby) at the antenna on the tower. The data return

link has a bandwidth of 10 kHz to 200 kHz, adequate to return one 200

bit response from each subscriber every 5 sec. The bandwidth allowed is

directly proportional to the total number of dwellings and thus to the

total number of potential subscribers in each city. The estimated cost

for the return data link is about $8000, which is about the minimum for

a single conventional FM transmitter and receiver. Such an estimate

assumes that a narrowband transmitter capability could be built into

an LDS receiver and conversely that a narrowband receiver capability

could be added at the antenna at the transmitter site for costs no

greater than those for typical separate FM equipment units of greater

capability.
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SUMMARY

This paper considers the potential impact of cable television on

Dayton's social geography. A major issue stems from the fact that a

multi-hUb cable television system can influence the number and nature

of television progr,,gs shared among various geographic subareas in the

Dayton metropolitan area.

The paper describes the prominent sociogeographic patterns in the

Dayton area, as reflected by the national census and local school voting

results. The notable patterns include (1) a decline in population of

the central city of Dayton and a concomitant growth in the suburban

areas, especially the outer suburbs; (2) a high degree of residential

segregation along racial lines within the city of Dayton; and (3) po-

tentially strong divisions in preferences on local political issues, as

shown particularly in recent school voting results.

In relation to these patterns, the paper raises several questions

that appear relevant to cable television franchising and that will have

to be dealt with, implicitly or explicitly, by local officials. For

examlie: (1) Given that populations have different programming inter-

ests reflecting the social geography of the region, how can these dif-

ferences best he accommodated by cable? (2) How can cable systems be

designed so that future, as well as present, soci,reoraphic patterns

can be taken into account?

ass
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I. INTRODUCTION

The preceding papers have highlighted three major technical char-

acteristics that raise questions about how the cable districts should

be configured to meet local needs. First, the districts can be inter-

connected to permit locally originated programming of general metropol-

itan interest to be carried simultaneously through all districts. For

each district our cost estimates include studio facilities to originate

local programming for that district and, at times, for the whole metro-

politan area. In addition, for one of the districts the cost estimates

include more elaborate origination equipment and studios to permit high

quality programming for the whole metropolitan region at a more reason-

able cost than would obtain were subsystem to have equally elabor-

ate facilities.

Second, the districts could operate so that some locally origin-

ated programming can be confined only to a single district and not

transmitted simultaneously to other subsystems, presumably because the

programming would only be of interest to those users within the single

district (In cases where other subsystems do desire access to the

programming, but not simultaneously, video-tape delayed transmission

can be employed to make the programming available to the other districts.)

Third, though the cable subscribers within any given district

would share similar programming, it would also be possible to have

differential coverage of various portions of the district by trans-

mitting separate programs on each of the trunk lines radiating from

the headend. Thus, even if all of Dayton were covered by a single

district, it would still be possible to broadcast programs simultaneously

*
This paper would not have been possible without the cooperation

and help of the following people, to whom the author expresses his
sincere thanks: Jack Becher and Pat Tierney, Dayton City Plan Board;
Paul Zidhler and Roberta Diehl, Miami Valley Regional Planning Commis-
sion; Paul R. Woodie, Dayton City Manager's Office; Arthur Thomas,
Center for, the Study of Student Citizenship, Rights, and Responsibil-
ities; Bernard Hyman, Judith Pepper, and Harvey Klein, Health and Welfare
Planning Council of the Dayton Area; and Jeptha Carrell and William
Schneider, Community Research, Inc.
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to West Dayton, East Dayton, and North Dayton, assuming that the three

subareas were served by different trunk lines.

The importance of these three characteristics is not easily as-

sessed. For instance, if there were little locally originated programming

in Dayton, the necessity for pinpointing specific geographic areas

would be reduced. Similarly, wherever delayed retransmission is pos-

sible, the importance of the geographical configuration of the districts

would be reduced. On the other hand, to the extent that districts need

to share local programming, or to the extent that there are different

programming needs within a single subsystem, the reverse would be true.

POTENTIAL SOCIAL IMPLICATIONS

Given these technical characteristics, the social geography of the

Dayton area must be examined in deciding how to locate the various

cable systems or districts.* In other words, if local programming

among districts is to vary, we need' to inquire into whether the con-

figuration of cable districts should influence, or be influenced by,

the geographic pattern of population differences. Such a quest for

information is fraught with questions involving value judgments. For

example,

o What constitutes a population "difference"?

o Who is to make the final judgments, and what data are

to be used?

*
The issues raised by the development of cable systems are poten-

tially similar to those raised by other instruments of urban develop-
ment such as transportation networks and urban renewal programs. For
general treatments of the subject, see Jane Jacobs, The Death and Life
of Great American Cities, Random House, New York, 1961; Leonard J. Duhl
(ed.), The Urban Condition, Basic Books, New York, 1963; Percival and
Paul Goodman, Communitas: Means of Livelihood and Ways of Life, Vintage
Books, New York, 1960; James Q. Wilson (ed.), Urban Renewal: The
Record and the Controversy, MIT Press, Cambridge, Mass., 1966; and
Herbert J. Gans, People and Plans, Basic Books, New York, 1968. The
classic work in this area is, of course, Ebenezer Howard, Garden Cities
of Tomorrow, MIT Press, Cambridge, Mass., (originally published in 1898).
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o Given that different geographic patterns can even be

defined, should cable-TV systems be designed to rein-

force existing differences or attempt to override them?

o Should cable-TV systems accommodate current or antici-

pated patterns of social geography?

In addition, the geographic factors may be of similar importance

in considering some of the special uses of cable. For instance, one

potential use involves classroom exercises for primary and secondary

school students within the Dayton public school system. At present,

the school system is centralized for Dayton City, with the same cir-

riculum taught in all Dayton schools; one cable district serving the

whole public school system would therefore seem quite appropriate. In

the future, however, such an arrangement may become outmoded. To take

perhaps a far-fetched situation, the school system might be decentralized

in the distant future, resulting in different curricula being emphasized

in different school districts; the original cable district may not be

flexible enough to serve such a new differentiation of needs. This

raises the basic issue regarding the flexibility that should be in-

corporated in the early planning stages for cable to accommodate future

changes.

DAYTON'S SOCIAL GEOGRAPHY

One way to explore the potential social implications is to examine

the demographic or social geographic characteristics of the Dayton

metropolitan area. When combined with attitude surveys and other

direct interviews of Dayton residents, such characteristics can form

the basis for identifying the important geographic differences.

Thus, the purposes of this paper are: (a) to present background

data, mostly from official census records, with which elements of the

*
Dayton's social geography has been the subject of previous re-

views. See Metropolitan Challenge, Dayton, Metropolitan Community
Studies, 1969; Social Profile: Dayto Metropolitan Area, Community
Welfare Council of the Dayton Area, 1463. More recently, special
studies and profiles have been conducted by the Model Cities Planning
Council of West Dayton and the Health and Welfare Council in Dayton.
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social geography can be pieced together, and (b) to raise issues of

potential importance with respect to the design and coverage of cable

districts. Combined with the results of the public opinion poll treated

in Paper Six, this discussion will provide some clues about the kinds

of social needs for which the cable system should be designed.

It is important to bear in mind that census data provide only

limited information about a city. Basically, they cover only certain

types of quantifiable information, particularly those pertaining to

population and housing characteristics. The data cannot portray very

well the social ethos and the quality of life that are a routine part

of the life of urban people. In Dayton, for instance, reductions in

the population in the inner city can be observed through the census;

but only as a result of further inquiry can these observations be linked

with the profound changes that have occurred, say, as a result of the

construction of new highways, such as Route 35. Similarly, the current

public concern with employment opportunities in the Dayton area, changes

in the school system, and other social issues, all of which may have an

ultimate impact on the social geography, are only little reflected by

the census. Nevertheless, the census does provide a necessary founda-

tion for analyzing the social geography, if only by indicating the gen-

eral composition of the population and changes in it.

dir)
Ada.4
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II. POPULATION

The major quantifiable characteristics of a population include

its size, age, racial and ethnic composition, income levels, and ed-
*

ucational levels. Major differences among any of these character-

istics -- likely to produce differences in life styles and in the uses

of the environment -- may be relevant in considering alternative cable

systems. Thus it is worth examining each of these characteristics with

regard to Dayton, particularly in light of data from the recent 1970

census.

As of this writing, only the "first count" of the 1970 census was

available for analysis. This count includes the enumeration of people

according to sex, age, and race, and includes basic data on housing

units, but does not provide data on other population characteristics

such as income, education, and population mobility. In addition, be-

cause of the pressure of time, this analysis is limited mainly to the

city of Dayton. Data for the census tracts in other parts of Montgomery

and Greene Counties have not been examined in detail.

SIZE AND DISTRIBUTION

The Dayton area is marked by the same basic population feature

as other metropolitan areas -- a densely populated central city sur-

rounded by less dense suburban centers. This feature is highlighted

by a comparison of the populations of Dayton City and its surrounding

townships. Table 4-1 shows that the density of population declines

as a function of distance from the central city.

The area also shares a second feature with many other metropolitan

areas: the rate of growth of population is much greater at the peri-

phery than at the center of the area. In fact, the population of the

*
For recent works on population and demography, see, for example,

John I. Clarke, Population Geography, Pergamon Press, London, 1965;
Donald J. Bogue, Principles of Demography, Wiley, New York, 1969; and
Thomas R. Ford and Gordon F. DeJong, Social Demography, Prentice-Hall,
Englewood Cliffs, N.J., 1970.

2:39
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Table 4-1

THE POPULATION OF DAYTON CITY AND ITS
SURROUNDING TOWNSHIPS, 1970 CENSUS

Geographic Area
1970

Population
Area

(Acres)

Persons
per Acre

Central city
Dayton City 243,601 22,810 10.7

Immediately surrounding
townships
Madison 29,087 21,415 1.4
Harrison 34,176 6,795 5.0
Mad River 38,705 8,340 4.6
Kettering (Van Buren) 69,599 11,855 5.9
Oakwood 1C,095 1,435 7.0
Moraine 4,898 3,585 1.4
Jefferson 11,790 20,095 0.6

More peripherally
located townships

Perry 6,620 23,435 0.3
Clay 7,438 24,060 0.3
Randolph 20,971 18,475 1.1

Butler 19,890 24,170 0.8
Wayne 27,975 14,475 1.9
Bath 38,474 25,000a 1.5
Beaver Creek 26,555 29,000a 0.8
Sugar Creek 8,276 21,000a 0.4
Washington 24,497 20,350 1.2
Miami 43,881 26,265 1.7
German 7,102 24,685 0.3

a
Approximate.

central city (Dayton) actually declined for the first time between

censuses, from 1960 to 1970 (Table 4-2). The decline was not

clearly foreseen; population projections as late as 1969 had not

assumed that a decline would occur, and had estimated a slowly growing

Dayton City population through 1980. The point here is not so much

In 1964, one projection estimated that Dayton's population by
1980 would be 276,000 persons (see Morton Hoffman and Co., Housing
Market Analysis, 1964). In 1969, the Dayton City Plan Board revised
this estimate, raising it to 280,455 persons, based on the projected
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Table 4-2

THE POPULATION OF DAYTON CITY,
1910-1970 CENSUSES

Year Population

1910 116,577

1920 n.a.

1930 200,982

1940 210,718
1950 243,872

1960 262,332
1970 243,601

to cite the shortcomings of previous projections, but to suggest (a)

that important population changes in Dayton may be occurring and ('.)

that they are difficult to predict.

The population changes by township for the entire greater Dayton

area for the 1960 to 1970 period are shown in Table 4-3. The popula-

tion changes suggest that the rate of growth rises as a function of

distance from the central city.

The increasing sprawl of the greater Dayton area thus raises an

interesting issue for the future cable system:

o What should be the outer boundaries of such a system,

and what provisions should be made for future population

growth, which may more likely occur in the peripheral

rather than central portions of the greater Dayton area?

Within Dayton City itself, the same trend of greater population

growth as a function of distance from the center is observable in

Fig. 4-1 as well. The Dayton downtown area showed the greatest loss

land use of the city (see City Plan Board, Population Characteristics
of Sub-Areas within the City of Dayton, February. 1969). It should also
be noted that some of the earlier population growth of Dayton was due
to acquisitions; however there were still acquisitions in the most re-
cent decade, and thus the population decline during the decade suggests
some abandonment of the central city.
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Table 4-3

POPULATION CHANGE FROM 1960 TO 1970 IN DAYTON CITY
AND ITS SURROUNDING TOWNSHIPS

Geographic Area
Percent Change,

1960 to 1970 Censuses

Central city
Dayton City

Immediately surrounding
townships
Madison
Harrison
Mad River
Kettering (Van Buren)
Oakwood
Moraine
Jefferson

More peripherally
located townships
Perry
Clay
Randolph
Butler
Wayne
Bath
Beaver Creek
Sugar Creek
Washington
Miami
German

-7

+12
+18
+15
+28
-4

+117
+6

+28
+22
+128
+57
+133
+26
+59
:409
+131
+37
+16

SOURCE: U.S. Department of Commerce,
. Bureau of the Census, 1970 Census of Population:

Ohio, PC(V1-37), Advance Report, pp. 8, 13.

of population, while the few census tracts that showed gains in popula-

tion were all in the outer portions of the city. As a result, the more

heavily populated areas of the city tend to be in the periphery, par-

ticularly lying along the northwest-southeast corridor (Fig. 4-2).

Cable systems raise a second issue:

o Will the cable system reinforce the apparent trend of

residential abandonment of the inner core of the city,

and if so, is such reinforcement desirable?
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Table 4-4

POPULATION OF INNERMOST CENSUS TRACTS
OF DAYTON CITY, 1960 AND 1970

Tract Number 1960 Population 1970 Population

35 1,248 188

36 2,522 191

37 2,158 714

38 728 521

40 2,732 1,549

1 2,353 1,343

2 2,032 1,434

5 3,807 4,560

17 3,297 3,235

31 5,173 3,464

34 5,27? 2,937

TOTAL 31,327 20,136

The census tracts at the very center of the city now have very low

residential populations, shown in Table 4-4, and any hastening of the

abandonment process might have undesirable effects on the immediately

surrounding tracts.

AGE COMPOSITION

For Dayton City, the geographic distribution of persons according

to age has few wide variations. This pattern is observable if one looks

at the distribution of three age groups that have potentially different

needs for television programming: young children (up to age 9), youths

(ages 10 to 20), and the aged (65 and over).

The geographic distribution of young children as a percentage of the

total population indicates that few census tracts have either very

small or very large proportions of young children (Fig. 4-3). There

is a tendency for the tracts lying along a thin and roughly north-

northwest and south-southeast corridor to have lower proportions of

young children, but the differences ant not pronounced. In any case,

there seems to be no disproportionate :oncentration of young children

in any single section of the city. Fo_ the population aged 65 and over,
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a complementary pattern is observed in Fig. 4-4. Again, there is no

concentration of the aged in one area of the city, but where the pro-

portion of young children tends to be low, the proportion of aged per-

sons tends to be high. In this case, the same thin north-northwest to

south-southeast corridor tends to have higher proportions of aged per-

sons than the rest of the city.

Fewer geographic differences are found with the third age group,

people in the 10 to 20 age bracket. Most census tracts contain about

the same proportion of youths, 17-24 percent, shown in Fig. 4-5. The

only strong variations are in central Dayton, where the population may

be artificially affe2ted by the presence of colleges and other schools.

In summary, the generally even distribution of the population in

the city or ;)ayton according to these three age groups raises the fol-

lowing questions:

o Ho, can the television needs of these three age groups best

be served?

o What is the best pattern of cable coverage, given that the

three age groups are relatively evenly distributed in a geo-

graphic sense?

RACIAL AND ETHNIC COMPOSiTTON

Because of the nature of the census, more is usually known about

the racial than the ethnic characteristics of a population. The census

tends to ignore ethnic characteristics beyond the first generation of

foreign born who migrate to this country, and yet many American cider..

contain ethnically dominated institutions and life styles even two or

three generations after the major immigration has ceased. As a result,

In the last decade, the research literature has finally caught
up with reality, and there has been much written c the myth of the
"melting pot" thesis of ethnic assimilation in the United States. For

a start, see Milton M. Gordon, Assimilation in American Life, Oxford
University Press, New York, 1964; Raymond E. Wolfinger, "The Development
and Persistence of Ethnic Voting," American Political Science Review,
December 1965, 59:896 908; Michael Parenti, "Ethnic Politics and the
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the prevalence of ethnic differences in a given city is usually dis-

cernible only from special studies. Similarly, the census has not pro-

vided much data on the migration of people from the Appalachian states

into Dayton, although it appears that such migration has been of signi-

ficant size in the last two decades.

The census does, however, report on racial characteristics. In

Dayton City, the Negro population has continued to increase in the

last 20 years. Since the total Dayton City population has leveled off,

this means that the proportion of black people has increased as shown

in Table 4-5. Such an increase would not itself be necessarily impor-

tant in reviewing the social geography were it not for the fact that

Dayton's residential patterns are considerably divided according to

race. In fact, a comparative study of 207 U.S. cities based on the

1960 census showed that Dayton was among the more segregated cities in

the state of Ohio, as shown in Table 4-6; however, it is not clear

whether the situation has changed since 1960.

An idea of the 1970 pattern can perhaps be gained by characterizing

individual census tracts according to their proportion of black persons.

As Fig. 4-6 shows, for the 66 tracts in Dayton City, 38 contained 0-5 per-

cent black residents and 4 had 6-20 percent, while 8 had 96-100 per-

cent and another 8 had 81-95 percent. Thus only 8 of Dayton's 66 census

tracts had any degree of mix (21-80 percent) between black and white re-

sidents. Such strong census tract variations suggest that the residen-

tial sdgregation at the city block level (which was the level of analy-

sis of the study of 207 cities) must still be considerable.

As shown in Fig. 4-7, the southwestern portion of Dayton was the

main area of black residence in 1960, with few black residents located

anywhere else in the city. (The main exception was one census tract in

northeastern Dayton.) In 1970, the increase in the total black popula-

tion in Dayton was reflected geographically by an increase in the pro-

Persistence of Ethnic Identification," American Political Science Re-
view, September 1967, 61:717-726; and Nathan Glazer and Daniel P.
Moynihan, Beyond the Melting Pot, MIT Press, Cambridge, 1970 (rev. ed.).

e
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Table 4-5

BLACK POPULATION IN DAYTON CITY,
1950 TO 1970 CENSUSES

Total Black Percent
Year Population Population Black

1950 243,872 34,386 14.1
1960 262,332 57,451 21.9
1970 243,601 71,394 29.3

a

Table 4-6

INDEXES OF RESIDENTIAL SEGREGATION
FOR SELECTED OHIO CITIES, 1960a

City

Index
(100=Greatest
Segregation)

Change from
1950 Census

Toledo 91.8 +0.5
Cleveland 91.3 -0.2

Dayton 91.3 -2.0
Cincinnati 89.0 -2.2

Akron 88.1 +0.5
Columbus 85.3 -3.6
Lima 85.1 n.a.

Canton 81.5 -7.8
Youngstown 78.5 -5.0

Average, 54 north
central U.S. cities 87.7 n.a.

Average, 207 U.S.
cities 86.2 n.a.

aThe index is based on the minimum percentaige
of nonwhites who would have to change the block on
which they live in order to produce an unsegregated
distribution.

SOURCE: Karl E. Taeuber and Alma F. Taeuber,
Negroes in Cities, Atheneum, New York, 1969.
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portion of black people living in census tracts just north of Wolf

Creek (Fig. 4-8). For cable systems, these proportion characteristics

raise three important questions:

o How can the needs of the black population be adequately served?

o Given the concentration of black residents in one area of Dayton,

what is the best pattern of cable coverage?

o What accommodation in cable systems should be made for future

patterns of residence?
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III. HOUSING

Unlike population, which declined in Dayton City during the

1960-1970 decade, the number of housing units increased during the same

period, from 83,884 to 85,401 units. This increase was not evenly dis-

tributed among census tracts, with declines in the number of units oc-

curring most prominently in the inner parts of the city (including the

downtown area and parts of West and East Dayton), and increases in the

number of units occurring mostly in the peripheral areas of the city

(Fig. 4-9).

The general housing market in Dayton also underwent another change:

the number of renters increased and the number of owners decreased, so

that by 1970 there were about the same numbers of rented units as owned

units. The number of owner-occupied dwellings fell from 44,231 in 1960

to 40,856 in 1970, while the number of renter-occupied dwellings rose

from 35,884 to 40,723 during the same period. The shift from owned to

rented units occurred throughout most of Dayton, with no strung geo-

graphic focus. Finally, the distribution of rented units for 1970 shows

that the census tracts with the highest percentage of rented units were

in the inner city, with percentage declining as a function of distance

from the inner city. The social implications of a shift from an owner

to a renter housing market are not clear, but in the past such a shift

has been linked to changes in population and in the needs for municipal

services. So far as cable is concerned, renters are less likely to sub-

scribe than owners, to the extent that an initial installation fee is

involved. The shift toward renter-occupied housing suggests that the

market for cable may be weaker than otherwise would be the case.

*
See, for example, the typology of urban change suggested in Edgar

M. Hoover and Raymond Vernon, Anatomy of a Metropolis, Doubleday Anchor,
Garden City, N.Y., 1962, pp. 183-198.
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As more housing data become available some other housing character

istics, such as the distribution of single-family dwellings versus the

distribution of apartment houses, may be important with respect to the

design and operation of cable systems.
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IV. THE GEOGRAPHY OF SOCIAL PREFERENCES

In addition to demographic and housing characteristics, 4t is also

important to examine the geography of social attitudes and preferences.

This is because people may psychologically relate to the geographic areas

of the city in ways not reflected by demography or housing.

One way of assessing such preferences is through the direct ques-

tioning of a well-chosen sample of residents. An opinion survey dis-

cussed in Paper Six includes questions related to geographic preferences

(for example, where would you Ilk' to live if you could move?), as well

as to geographic activities (besides your own neighborhood, where do you

do most of your shopping?).

Another and less direct way of assessing such preferences is by

examining voting patterns. Voting patterns reflect political attitudes,

which may or may not be related to other social preferences. However,

certain local elections have stirred up great interest in recent years

in the Dayton metropolitan area, and the voting patterns may thus be a

useful indication of the current social geography.

The local elections have concerned the public school system in

Dayton. First, there was a series of votes on proposals to raise the

property tax in order to provide an increased levy for the schools.

Second, there have been elections for members of the local school board.

The school system in Dayton has undergone important and controversial

changes in the last two years, involving both racial integration and

modifications in the school curriculum. The issues are too complex to

be described here, but it is evident that they have become of great con-

cern to the community, and are likely to have a strong impart on local

events in the near future.

*
School issues have almost constantly dominated the local news for

the last two years; background on the issues involved can be gained by
reviewing the Dayton Daily News and the Dayton Journal Herald. Another
source is local magazines; a recent article that reviews some of the
events is Dan Geringer's "Will the Real Art Thomas Please Stand Up,"
Dayton, April 1971, 7(3):28-40. For an example of studies related to
changes in the curriculum, see Arthur E. Thomas, An Experiment in Com-
munity School Control: An Evaluation of the Dayton Experience, Wilber-
force Institute for Research and Development in Urban Areas, 1970.
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RELATIVE VOTING POWER

Before we look at the actual outcome of the elections, it is im-

portant to determine the distribution of voting power. This will give

an indication of the relative strengths of the different wards and how

these strengths are changing.

An examination of the total number of registered voters in Fig. 4-10

and the percentage of those registered who voted in 1970 in Fig. 4-11

shows that the wards with the greatest voting power are located toward

the fringes of the city. In particular, the areas with the greatest

voting power are-located in the outer northwest (wards 16 and 17) and

the outer southeast (wards 9 and 10), while the areas with the weakest

voting power are in the downtown area (ward 1) and the inver west and

northwest (wards 5, 7, and 13). This uneven distribution of voting

power is a result of a continued decline of voters in the immediate

inner city. As Fig. 4-12 shows, all of the Dayton wards lost registered

voters from 1966 to 1970, but the downtown and the inner west and north-

west (again, wards 1, 5, 7, and 13) suffered the heaviest losses. Thus

the overall distribution of voters has tended to follow the general

population changes that have been previously noted for Dayton City.

SCHOOL LEVY VOTING

Elections were held in 1966, 1967, 1969, and 1970 on the question of

whether the property tax should be increased to provide more money to the

schools. In 1966, the increased tax was passed. In none of the last

three years, however, has the increased levy passed.

But more important than the 3utcome of any of the four votes is the

changing nature of the vote. In the last two years, the Dayton wards

have become more polarized, with few wards being evenly divided on the

levy issue, and with most wards tending to be overwhelmingly for or

against the levy. As shown in Fig. 4-13, wards tending to have an evenly

split vote (40 percent to 60 percent for passage of the levy) were

dominant in 1966 and 1967, but not.in 1969 or 1970. In other words,

even though the outcomes of the 1966 and 1967 votes were different, no

faction tended to dominate complete wards. In the last two years, the
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situation has changed, with some wards voting as low as 27 percent and

others voting as high as 80 percent for the levy. This pattern suggests

that the wards are becoming dominated by one faction or the other.

Examination of the geographic location of the wards reinforces the

polarized theme. The wards voting heavily for the school levy, for in-

stance, are by no means randomly scattered around the city, but tend o

be concentrated in-the same geographic area. More precisely, Fig. 4-14

shows that the pro-levy vote has been centered in the west and northwest

(wards 5-7, 13-15), while the anti-levy vote has been in the east and

north (wards 2, 3, 8-12, 17, and 18). In general, it can be said that

the city of Dayton divides roughly into eastern and western halves on

the levy issue (with the Great Miami River the dividing line), while

mixed areas of voting have been in the center and northwest.

SCHOOL BOARD ELECTIONS

Similar voting patterns were evident in the November 1969 election

returns for four positions on the seven-member school board. The candi-

dates were clearly divided along conservative and nonconservative lines.

The conservative candidates were supported,by a citizens' organization

known as Save Our Schools (SOS) while the nonconservative candidates

represented a loose coalition of blacks and liberal whites. In the

election results, the conservative candidates won three of the four

positions, mainly because there were only four conservative candidates

running for the four open positions, while the nonconservative vote was

divided among six candidates.

Again, the pattern of voting is more important for the present

purposes than the actual election outcome. Figure 4-15 shows the ward

voting according to the type of candidates. In the figure, "very strong

SOS" wards are defined as those having a total vote that was heavily in

favor of those candidates, while "strong SOS" wards had a vote that was

only slightly in their favor; the ward voting patterns for non-SOS

candidates was similarly defined. As the figure shows, the geographic

distribution of the wards for SOS and non-SOS candidates is almost

identical to the distribution of the wards in the school levy elections.
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In summary, it is clear that the voting has become increasingly

divided along geographic lines. Questions relating to cable stem from

these voting patterns:

o Will the voting wards continue to be divided in the future

as they have been in the last two years?

o Are the voting divisions limited to political attitudes, or do

they reflect deeper social differences?

o What role, if any, should cable play in dealing with the divi-

sions and the possible underlying social differences?
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CABLE TELEVISION AND PUBLIC INTEREST PROGFAMS
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SUMMARY

This paper reviews previous uses of television for public interest

programs. Such programs are defined as those intended to convey so-

cially relevant information, particularly for noncommercial and non-

formal-educational purposes.

The review is framed within the context of the potential use of

cable television for telecasting public interest programs, and within

the specific context of existing public functions in Dayton areas. In

particular, the work of the ombudsman, the Dayton Health and Welfare

Council's information referral service, and programs focused on Dayton

neighborhoods are discussed, with suggestions made regarding the poten-

tial benefits to be derived from using the television medium for some

aspects of these activities.
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I. INTRODUCTION

POSSIBILITIES FOR PUBLIC INTEREST

A major advance brought ab by cable tele/ision is the capability

for a large number of channels. Much more programming time is thus

available; under these circumstances many people have expressed the hope

that television programs can become more diverse, can include more types

of entertainment programs, develop specialized educational programs and,
**

more generally, provide a wide range of public interest programs.

The general theory is that with more programming time available, tele-

vision can cater to a wide variety of specialized audiences instead of

broadcasting only those programs that can attract a large mass of

viewers. The specialized audiences can include professional groups,

different age and ethnic groups, groups with special educational needs

or with different tastes in cultural and entertainment shows, and neigh-

borhood groups. Furthermore, with cable the costs of producing a wide

variety of programs for such specialized audiences will be much lower

than the costs of over-the-air broadcasting.

*
The author would like to thank the following people for their

help and guidance: Ted Bingham, Ombudsman; Bernard Hyman, Judith
Pepper, and Harvey Klein, Health and Welfare Planning Council of the
Dayton Area; Jeptha Carrell and William Schneider, Community Research,
Inc.; and Preston Dawes of the Joint Office of Citizen Complaints. In
addition, the author benefited from all-too-brief conversations and
interactions with Mary Ann Spiller, President, East Dayton Community
Council; Joseph Wine, Coordinator, Dayton View Stabilization Project;
J. Paul Prear and Reginald Dunn, West Dayton Model Cities; Charles
Alexander, Editor, the Dayton Journal Herald.; and Thomas Hopkins, tele-
vision editor, the Dayton Daily News.

**
See Harold J. Barnett and Edward Greenberg, "A Proposal for a

Wired City Television," Washington University Law Quarterly, Winter
1968, pp. 1-25; and Lester Markel, "A Program for Public-TV," in David
M. White and Richard Averson (eds.), Sight, Sound, and Society, Beacon
Press, Boston, 1968, pp. 396-408. For recent and comprehensive reviews
of the entire cable television situation, see Roscow L. Barrow and Daniel
J. Manelli, "Communications Technology -- A Forecast of Change," Law
and Contemporary Problems, Vol. 34, Spring 1969, pp. 205-243; and Ralph
Lee Smith, "The Wired Nation," The Natio,l, Vol. 210, May 18, 1970,
pp. 582-606.

27?
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Among the new types of programs that have been mentioned, a con-

siderable number may be categorized as "public interest" programs, or

programs that are designed solely to provide better information and

service to the public. These programs can actually be regarded as the

prime examp:e of what has become known as "public television." One

broad definition of public television and its,distinetion from commer-

cial and educational television is:

'ommercial television seeks to capture the large audience; it

relies mainly upon the desire to relax and be entertaived. In-

structional television lies at the opposite end of the scale; it

calls upon the instinct to work, build, learn, and improve, and

asks the viewer to take on responsibilities in return for a later

reward. Public television . . . includes all that is of human in-

terest and importance which is not at the moment r.ppropriate or

available for support by advertising, and which is not arranged for
**

formal instruction.

Specific examples of public interest programs can be found by fo-

cusing on one particularly intriguing theme that is often voiced: that

cable television and its new programs should be developed to improve the
***

quality of life at the neighborhood level. Thus, television is con-

sidered by some as a new vehicle for improving communication within

*
For instance, see Public Television: A Program for Action, Report

of the Carnegie Commission on Educational Television, Bantam, New York,
1967; Harold D. Lasswell, "The Future of Public Affairs Programs," in
Educational Television: The Next Ten Years, Institute for Communications
Research, Stanford, 1962, pp. 92-102; and Harry J. Skornia, Television
and Scciety, McGraw-Hill, New York, 1965.

**
Public Television, p. 1. (Emphasis added.)

***
See The Ford Foundation, "Comments on Docket No. 18892 before

the Federal Communications Commission," December 7, 1970; Blact Efforts
for Soul on Television, "Comments on Docket No. 18397-A before the
Federal Communications Commission," October 22, 1°70; Lance Liebman,
"A Report on New York City's Options for Cable Television Franchises,"
Vera Institute of Justice report, undated, p. 10; John W. Macy, Jr.,
"Community Uses of Public Television," City, Vol. 5, March-April 1971,
pp. 23-25; and Committee on Telecommunications, Communications TeJmology
for Urban Improvement, National Acadewy of Eng:leering, Washington, D.C.,
June 1971.



neighborhoods, for expanding the delivery of municipal services at the

local level, and for generally increasing neighborhood cc,hesion. For

example, William Wright of Black Efforts for Soul in Television (BEST)

has suggested that cable television has the following potential uses:

o To enlarge health and welfare services.

o To diagnose illness through television linkages with

hospitals.

o To establish manpower training and job placement

programs.

o To increase safety through improved police and

fire training and transportation control.

o To allow consumers to make purchases without having

to leave their homes.

o To serve in emergencies such as circulating pictures of

lost children throughout the community.

o To provide guidance to people for participating in

governmental programs.

In another neighborhood scheme, a panel of experts recently pro-

posed that television could us used to support community information
**

centers throughout a city. Potentially, each center would perform

the functions of a neighborhood city hall, and cover the entire range

of municipal services. The resulting communications network would con-

nect the community information centers with each other, the centers

with the offices of the various municipal services, and the municipal

services (fire, education, health, law enforcement, and so on) with

each other. In its totality, the network would form the "nerve system"

of a cite.

"Comments on Docket No. 18397-A before the Federal Communications
Commission."

**
Communications Technology for Urban Improvement, pp. 25-35.

274
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GENERAL EXPLRIENCES WITH PUBLIC INTEREST PROGRAMS

The po:ential for public interest programs and particularly their

use in relation to ie television are far ahead of their actual produc-

t ion.

First, it has not necessarily been true that program diversity in-

creases significantly as the number of over-the-air television stations

operating in a given television market increases. A recent nationwide

survey found that there was no correlation between prcglam diversity and

the number of stations operating in a market; it also found that the

percentage of homes viewing television at prime time in an area did not

vary significantly as a function of the number of channels available or

even increase upon the entry of a third network where only two net-
*

works had been broadcasting previously. Television programming for

over-the-air broadcasts has been guided by profit- making motives and

the desire to capture the largest audiences possible -- a situation

that may be modified in the case of cable television. However, greater

vogram diversity is not necessarily a natural outcome of increased

channel capacity, and exogenous regulatory forces may have to be used

if greater diversity is to be ensured, even in the case of cable

television.

Second, the experience with UHF television and the broadcasting of

public interest programs has not been encouraging. Arguments regarding

the greater availability of channel space and program time now voiced

with regard to cable television echo those voiced about UHF television.

in fact, UHF was Initially seen as an excellent resource for expanding

public interest programming, yet such programming has not thrived on
**

it. Again the situation with cable television may be somewhat dif-

ferent since cable provides better quality television reception

*
Herman W. Land Associates, Television and the Wired City: A

Study of the implications of a Change in the Mode of Transmission,
National Association of Broadcasters, Washington, D.C., July 1968,
pp. 32ff., 118ff.

**
See, for example, Douglas W. Webbink, "The Impact of UHF Promo-

tion: The All-Channel Television Receiver Law," Law and Contemporary
Problems, Vol. 34, Summer 1969, pp. 535-561.
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and entails lower costs for producing programs than UHF television.

The general difficulties iv producing public interest programs on UHF

television should be studied more carefully, with the objective of

avoiding similar problems with cable television.

Third, there ts little in the existing experience with cable tele-

ision to suggest that public interest programming will be automatically

Included in the common variety of cable television programs. In fact,

special efforts, of both a financial and regulatory nature, may be

needed to ensure that public interest programs are produced. In

Montreal, where cable television has perhaps involved the largest amount

of locally originated programming, only a few of the programs can be

regarded as public interest programs in the sense that they deliver

vital social or municipal services. Most of the programs appeal to

hobby interests, home care, and personal care and entertainment -- topics

that are by no means to be slighted, but that nevertheless fall short

of satisfying the claims for greater community cohesion, greater news

coverage of public events, and improved delivery of health and social

services. In fact, one cable operator in Montreal controls the local

programs to be produced, and he has carefully avoided broadcasting any

programs likely to stir up public controversy, including the coverage

of political campaigns.

Cable television experiences in other cities, especially those in

the United States, have not been examined in great detail. From a

cursory look, the total amount of public interest programming is very

small. It should be noted that e,7en where cable television serves a

well-defined community, such as Dale City, Virginia, or Lakewood, Ohio,

public interest programming, even with a neighborhood orientation, has
**

not thrived.

For reviews of the Montreal situation, see N. E. Feldman, Cable
Television: Opportunities and Problems in Local Program Origination,
The Rand Corporation, R-570, September 1970; and Kas Kalba and Ralph
Lea Smith, Cable Television in Montreal, unpublished paper prepared for
the Sloan Commission on Cable Communications, February 18, 1971.

**
Feldman, Cable Television, reviews the sit. ...ton in these two

cities.
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THE NEED FOR PUBLIC IN1ERFST PROGRAMS

In moving toward the effective use of cable television in the Miami

Valley, it will he essential to assess the needs for public in:.erest

programs nn assessment that is best done by the local community it-

self. People's needs for better municipal services or improved neigh-

borhood institutions cannot be studied abstractly; the people of the

community must be involved in the very process of the assessment if

their needs are to be made known.

Such an assessment might begin with a review of the public service

programs that have been produced for over-the-air broadcast. For in-

stance, the following selection is from a longer list of over-the-air

programs that have been produced in the past, though relatively little
* *

programming time has generally been devoted to such programs:

o WTAR Norfolk, Virginia, sent one of its reporters to

every front in Vietnam where Tidewater units were

engaged. When he returned after 21/2 months, WTAR then

presented a half-hour special at 10:00 p.m., using his

material to "bring the story of the war as seen through

the eyes of the Tidewater men who were fighting it."

o One of the most significant developments of the past few

years has been the adoption by many stations of a

policy featuring "mini-documentaries" within their ex-

tend. regular newscasts. Typical of many stations us-

s approach, WCKT Miami Beach did an eight-part

A brief description of the issues involved is contained in Arthur
M. Brazier, "What Kind of Model Cities?" in Eddie N. Williams (ed.),
Delivery Systems for Model Cities: New Concepts in Serving the Urban
Community, University of Chicago Press, Chicago, 1969, pp. 7-13.

* *Herman W. Land Associates, Television and the Wired City, pp.

170-252. For an old but comprehensive listing of public interest pro-
grams, see Interaction: Television Public Affairs Programming at the
Community Level, Television Information Office, New York, 1960.
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mini-documentary on the local educational situation, a

seven-part series on extremists in the area, and a five-

part series on campus demonstrations and their causes at

the University of Miami.

o In New Orleans, WDSU, over a period of six months, broad-

cast about 30 stories about slum housing, showing dwellings

in need of repair whose owners had been reported for negli-

gence but never brought to court.

o WBZ Boston kept the vital lines of communications open

for its Negro community with "Roxbury Roundtable," a pro-

gram that featured a large number of spokesmen from

various black civil rights organizations. The pro-

gram dealt with Roxbury as an area symptomatic of the

black and white problem throughout Boston.

o "Opportunity Line" began as a weekly series in June

1967 on WBBM Chicago. As part of the format, jobs and

job-training openings available in the area were listed

and a special telephone service was provided for appli-

cants seeking information and interviews.

o WBRZ Baton Rouge has presented forums on teenage prob-

lems as discussed by teenagers, and ways of involving

young people in social problems.

o A growing format uses a modified ombudsman approach.

WVUE New Orleans, for example, has been one of the sta-

tions featuring an "Action Reporter." This is a two-

minute feature that invites letters from viewers who

know of a problem involvirg the city, parish, or federal

government, police, fire, or other city departments.

o In WBEN Buffalo's "Mayor's Report," the mayor has dis-

cussed on a once-weekly is the city's budget, urban

renewal, the new locations of the State University in

the city, and recollections of his goodwill trip to

Poland.

2';'S
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o A typical approach to the problem of many political

aspirants is the "Know Your Candidate" series on KOUL

Phoenix. It is a regular feature every year. It is a

free service which enables each major party to present

their ten or twelve top candidates to viewers.

o For an ambitious series basically informational in na-

ture, KNXT's "Ralph Story's Los Angeles" combined

narration and film twice weekly to bring a full range

of services to viewers. Its stated objective was to

orient the new residents to the city's services, and

to call the attention of older residents to many spe-

cial and unique features in the community.

The assessment and cataloging of existing and potential public

interest programs would also establish the rationale and general policy

guidelines for public interest programs, much like what has already been

written for educational television and other special types of programs.

The broader rationale would provide the basis for taking advantage of

the latest technological innovations, such as two-way transmission
**

capabilities, and make use of opportunities that might otherwise be

missed if there were no policy guidelines.

'One type of documentation that is needed is a survey of television
***

viewing habits, and of attitudes toward television. The public

For example, see Charles W. Benton, Wayne K. Howell, Hugh C.
Oppenheimer, and Henry 14 Urrows, Television in Urban Education: Its
Application to Major Educational Problems in Sixteen Cities, Praeger,
New York, 1969; Educational Television: The Next Ten Years, Institute
for Communications Research, Stanford, 1962; and Charles A. Siepmann,
TV and Our School Crisis, Dodd, Mead, and Co., New York, 1958. Examples
of other types of special television programs are A. William Bluem,
Religious Television Programs, Hastings House, New York, 1969; and "New
Directions in Children's Telev _ion," Television Quarterly, Vol. 9,
Summer 1970, entire issue.

**
For examples of the potential uses of two-way communications,

see Walter S. Baer, Interactive Television: Prospects for Two-Way
Services on Cable, The Rand Corporation, R-888-MF, November 1971.

***
See Joseph T. Klapper, The Effects of Mass Communication, Free

Press, Glencoe, Ill., 1960; Gary A. Steiner, The Pcople Look at Television,
Alfred A. Knopf, New York, 1963; and W. A. Belson, The Impact of Tele-
vision, Anchor BoOks, Hamden, Conn., 1967.
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opinion survey reported in Paper Six is useful in this respect. Ac-

cording to other public opinion surveys, television has become increas-

ingly accepted as an authoritative source of news. Table 5-1 illus-

trates the comparisons with other media. Future surveys should also

cover highly specific public interest areas. If cable television is

truly to serve individuals and their communities, then the particular

concerns of particular communities must be identified, be they better

housing, more jobs, improved health, or a generally improved quality of

life. This specificity has been particularly lacking in the literature

to date, with the main emphasis having been placed on stereotyped por-

traits of communities in general.

Table 5-1

THE MOST BELIEVABLE COMMUNICATION MEDIUM, BY PERCENTAGE
OF ETHNIC OBSERVER, 1960-1967a

--T--

1 Newspaper
Negro' White WhiteYear

Television Radio
Negro

Magazines
Negro 1 White Negro White

1960 31 29 30 32 22 11 2 11

1961 42 38 23 ' 25 16 11 5 11

1963 43 ' 37 30 24 13 12 6 10

1964 53 ' 40 17 24 9 8 8 11

1967 61 39__L 15 i 26 6 7 3 9

a
The responses, shown in percentages, were obtained to

the question: "If you got conflicting or different reports
of the same news story from radio, television, the maga-
zines, and the newspapers, which of the four versions would
you be most inclined to believe?" Percentages do not add to
one hundred since some responses fell into the "don't know/
no answer" category.

SOURCE: Roper Research Associates, 1968, as reported
in Herman W. Land Associates, Television and the Wired City,
p. 26.

The potential use of television as a resource for serving the pub-

lic interest has hardly begun to be exploited. Prospects of producing

public interest programs may only be brought to fruition through ade-

quate financial and regulatory provisions built into the cable opera-

tions. The financial provisions would ensure that enough money will be

F
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available to produce public interest programs, while the regulatory

provisions would ensure that a certain amount of cable television time

will be devoted to public interest programs.

The following sections of this paper deal more specifically with

current public welfare services in the Dayton area and with the possi-

ble gains to be derived by administering these services to some degree

through cable television. The description of these services is by no

means exhaustive; it is intended to give a few concrete examples of

public interest programs in relation to the actual experiences of one

metropolitan area. The major purpose is to provide a basis for further

discussion and evaluation of public interest programs in Dayton, as a

follow-on to the Rand study.



1 I . OMBUDSMAN

CURRENT SERVICE

Dayton's ombudsman program (Joint Office of Citizens' Complaints)

began in March 1971. The ombudsman is Theodore C. Bingham, formerly on

the editorial staff of the Dayton H,,rald. He and his staff

deal with citizens' inquiries, mostl: in tEe form of complaints about

local programs that concern some governmental agency.

In its first three months of operation, the office logged 460 com-

plaints. Table 5-2 groups these according to the agency that ultimately

dealt with the inquiry.

Table 5-2

INQUIRIES LOGGED BY OMBUDSMAN, ACCORDING TO
GOVERNMENT OR AGENCY DEALING WITH INQUIRY,

MARCH-MAY 1971
(percent)

Government or Agency
Dealing with Inquiry Marc! April May

Dayton City Government 44.8 46.7 45.5
Montgomery County Government 21.7 12.5 17.7
Dayton School Board 5.1 6.5 3.2
Miscellaneous 28.3 34.2 33.5

SOURCE: Joint Office of Citizens' Com-
plaints, Dayton, Ohio.

Table 5-3 notes the distribution of the geographic source of the same

460 complaints. Although the highest proportion of inquiries has been

from Dayton View and the East Side, in increasing proportion has been

from the West Side, and the number of inquiries from the "ring of

suburbs" is far from inconsequential. Thus the ombudsman's program

appears to be serving people throughout the metropolitan are.a.

The main function of the ombudsman is to act in the interest

of private citizen in their dealings with government. Thus d



typical case might involve the ombudsman and his staff in ascertaining

the nature of a citizen's complaint, tracking down the relevant govern-

mental office for dealing with the complaint, and then helping to sug-

gest an appropriate course of action. Thus far, the ombudsman has

found that most governmental agencies hae welcomed the opportunity to

deal with problems in this manner, as the ombudsman function represents

one type of feedback for the agencies in the delivery of their services.

It would seem that the use of the ombudsman's services is bound ,o

increase as Jong as he continues to deal satisfactorily with a large

proportion of the inquiries, and as long as attempts at publicizing the

work are continued. Along the latter line, an ombudsman column appears

in the Dayton Daily News three times a week, and he is on the local

television news twice a week. The ombudsman generally uses these media

outlets to review different cases that have been acted upon.

Table 5-3

INQUIRIES LOGGED BY OMBUDSMAN, ACCORDING TO
GEOGRAPHIC SOURCE, MARCH-MAY 1971

(percent)

Geographic Source March April May

Downtown Dayton 5.9 1.3 0.7
Dayton View 32.2 28.9 25.3
East Side 23.2 27.6 18.4
West Side 8.9 12.5 19.0
North Dayton 5.9 7.9 8.4
Kettering 8.9 11.9 11.9

Ring of Suburbs./ 14.9 9.8 16.2

alncludes Bellbrook, Verona,
Enon, Trotwood, Centerville, Engle-
wood, Miamisburg, Fairborn, Vandalia,
Brandt, Brookville, New Lebanon, West
Carrollton, and Moraine City.

SOURCE: Joint Office of Citi-
zens' Complaints, Dayton, Ohio.
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THE POTENTIAL ROLE OF CABLE

Access to more media time in the form of cable TV co\erage would

obviously enhance the ombudsman's ability to communicate oith the

public.

First, the overall exposure time could be increased, so that the

public would have greater knowledge of the ombudsman's activi.ies and

of the types of inquiries that he has been able to handle. Sec-nd,

cable might allow the ombudsman to describe in more detail e few spe-

cific cases that are of particular interest only to one part of the

greater Dayton area. Thus. cable coverage would perhaps allow the

ombudsman to focus on municipal issues that are geography-specific;

for example, a series of events at one particular school, or the prob-

lems surrounding a new housing development. As an extension of the

expanded local coverage, it is conceivable that cable TV could encour-

age the development of a multi-ombudsman program, with each ombudsman

oriented toward specific neighborhoods, but still coordinated by a

single central office.

Above and beyond additional communication and the resulting bene-

fits, it is not clear what role cable can play in actually improving

the quality of the ombudsman's services. It is possible th't in-depth

television coverage will provide a better understanding of a given is-

sue, and thus contribute to improved service. It is also possible that

a two-way communication capacity, as now envisaged for cable, will

enable the ombudsman to deal more effectively with problems that

happen to be shared simultaneously by several citizens. However,

these pos ibilities can only be assessed through experimentatior with

the cable system after it is constructed.
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III. SOCIAL WELFARE SER"ICES AND PUBLIC HEALTH EDUCATION

INFORMATION AND REFERRAL SERVICE

The Health and Welfare Planning Cou-icil of the Dayton Area oper-

ates a referral service in vhich individuals with social of personal

problems can call and receive information or aavice. This servir.e is

also a relati,-21y recent development in the Dayton area. Originally,

the service was limited to regular business hours, but in O':tober 1970

it was expa,,ded to 24-hour service on an experimental basi. Table 5-4

shows the numb-2r of requests handled by the service. As indicated,

the number of requests has increased substantially during the last few

quarters. Furthermore, not all of the increase is attributable to the

additional service hours. For instance, the requests handled during

regular business hours during the first two quarters of 1971 were 1005

and 1220 respectively.

Table 5-4

NUMBER OF REQUESTS RECEIVED BY INFORMATION
AND REFERRAL SERVICE, 1969-1971

Quarter 1969 1970 1971

First 682 836 1217a

Second 670 803 1504a

Third 665 826 --

Fourth 823 1402a --

a
24-hour service in operation.

SOUKCE: Health and Welfare Planning
Council, Dayton.

Most of the requests involve a phone call from an individual to

the referral service, rather than a personal visit by the individual.

In the past, the requests Lave dealt mostly with financial problems,

family counseling, legal counseling, nonemergency drug and alcohol

questions, and inquiries related to physical health. Fince the referral
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service only provides information and does not actually deal 'ith a

given problem, it tends to serve as a broker in putting the individual

in touch with the appropriate agency; thus the service can and does

ens2rage p-iople to call it in any situatici in which help is needed.

As in the case of the ombudsman, the Information and Referral

Service might benefit from cable television co-erage because of the

added communications capability. If people could be made awarF of

the service and of the types of issLes it deals with, the effectiveness

of the Fervice might be enhanced.

Whether qualitative improvement in the service will also be fa-

cili-ated is again a subject for further inquiry. One possibility is

that special programs could be quickly designed and broadcast Lo an-

ticipate particular problems before they have an effect on large num-

bers of people. For instance, in the New York area, a recent case of

botulism resulting from the eating of contaminated soup caused consid-

erable concern among public health officials. All suspected soups had

to be recalled, and the public had to be warned about further consump-

tion of the soup. If such a situation arose in the Dayton area, the

Information and Referral Service could immediately use its television

time to broadcast the appropriate warnings. It could similarly deal

with other public issues.

PUBLIC HEALTH EDUCATION

t". wide variety of public health education programs are currently

carried out in the Dayton area. However, the exact variety and level,

of service are difficult to assess. The Health and Welfare Planning

Council of the Dayton area maintains registers of the different ser-

vices, and it also does special summaries for particular types of

programs and for particular neighborhoods. But only a comprehensive

survey could define the current and projected needs for services and

give a complete inventory of the current levels of use of e-risting

services. Nevertheless, it is worth discussing two specific types of

programs as examples of the potential usefulness of cable for all

2F6
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aspects of public health education: (1) denLal health education and

(2) eaucation for k. 2ectant parents.

Dental Health Hazards

Traditionally, dental health education has been directed mainly at

children. It has been felt that such education can aid in the proper

care and maintenance of an individual's teeth, and that education can

thus act to reduce the needs for actual dental treatment. Dental health

education has been considered to be effectively provided through the

schools, both public and private. This method of presentation, how-

ever, can be costly in terms of both time and money. Regular teachers

must take time out from their other subjects to teach dental health,

or specially trained teachers must travel from school to schoo?. to pro-

vide the appropriate classes. In either case, classroom time for other

subjects is lost.

If television broadcasting time were available for dental educa-

tion programs, several improvements might be possible. virsr, the

school system would no longer have to divert any of its curriculum tin_

to dental 11, alth. Second, the use of television could extend coverage

beyond the schoolchild population by adding programs for other age

groups, such as young adults and adults, both of whom need continued

dental health education. Third, and perhaps most important, the use

of television could make dental health education a much more attractive

and enlightening experience. The television programs could ii.Llude

features not now generally available, such as site visits to dental

schools and demonstrations of dental research and technology, panel

shows for questions -nd discussions between children and dentists, and

the showing of special films.

Education for Expectant Parente

Educational programs for expectant parents, which provide advice

For example, see "Report of the Dental Services Study Committee,"
Dayton Health and Welfare Planning Council, June 1970.
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on prenatal and postnatal care in the form of educational forums,

question-and-answer sessions, and special films, could also be improved

through the use of television.

The needs for this type of program are again difficult to assess

without further inquiry. Dayton City alone has about 5,000 births per

year and the County of Montgomery about twice that figure. Parents

having their first child are probably more likely to make greater use

of such educational opportunities. However, since medical procedures

and technology regarding prenatal and postnatal care still change in

minor and occasionally major ways, an up-to-date educational program

for expectant parents might even attract parents having their second,

third, and fourth child. An excellent example of the continuing ad-

vances in medical research on prenatal care is the development of

amniocentesis, which may enable a doctor to identify fetuses with ge-

netic defects. If the research proves the technique to be feasible,

then advice concerning the new method could be made part of the educa-

tional program.

The development of a television program to provide education for

expectant parents could substantially increase the number of parents

served. In general, there may be many parents who are unable to take

advantage of pres-nit educational services for lack of time, opportunity,

or motivation. Television could provide better educational opportuni-

ties for expectart fathers, who may otherwise not have time to make

special trips to clinics for current programs. Television could also

reach many poor people who may be unable to travel to the appropriate

clinics for lack of time or money. It could serve many unmarried par-
*

ents who may desire to receive advice in their own homes.

For a somewhat dated study of services for unmarried mothers,
see "Report of the Committee on Services to Unmarried Parents," Dayton
Health and Welfare Planning Council, December 1967.

2FS
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IV. SPECIAL INTEREST AND NEIGHBORHOOD-FOCUSED PROGRAMS

In addition to the more formalized services that have just been

discussed, increased broadcasting time on cable could be used to pro-

vide greater coverage of local events and issues in the public inter-

est. These events could be covered by live telecasts or through the

use of video-tape facilities.

In this area, of particular interest is the use of mobile teams

and mobile television units. The potential functions of such units

and the resources needed to produce the appropriate programs are now

being studied by Preston Dawes of the Joint Office of Citizens' Com-

plaints. Among the types of community events and programs that could

be covered, Dawes hac listed the following:

o Leadership development programs in the ghettos.

o School board and city commission meetings.

c School-community meetings.

o Meetings and training sessions especially for dealing

with conflict situations.

o Encounter groups with the police force.

o Programs devoted to explaining municipal and agency

services and actions.

o Public education for home maintenance, health and sanitation,

money management, and credit responsibility.

o Interagency case conferences.

The general intent of such programs would be to provide people

with more information about their city and how it works, and to foster

better community relationships by providing more information about the

problems and concerns of its people. In addition, the programs would

potentially allow individuals and groups to express their own opinions

on matters of possible interest to the larger community.

Another way of orienting the delivery of public interest programs

is to have the programs focused on specific neighborhoods and their

2F9
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needs. Thus television programs may be able to facilitate the admin-

istration and management of municipal services that are carried out on

a decentralized, neighborhood basis, with each neighborhood controlling

the amounts and types of services in its own area. The neighborhood

orientation has become an increasingly important one in many cities in

recent years, with the development of the antipoverty and Model Cities

programs at the federal level and the movement toward school decentra-
*

lization and neighborhood city halls at the local level.

In Daytc, one example of neighborhood orientation is the Model

Cities program of West Dayton. The West Dayton program was funded at

a level of $2.9 million 'or 1969-1970, as the first year of an antici-

pated five-year action program. The goals of the program are to improve

the total environment of the neighborhood and to improve the lives of

the people in the neighborhood through a range of comprehensive services

to be developed, administered, and controlled in large degree by the

neighborhood residents themselves. According to the initial plans, the

Model Cities programs will emphasize several major areas of concern:

housing construction and rehabilitation, health services, social ser-

vices, employment services, and education. Smaller projects cover such

areas as parks and recreation, training of Model Cities staff, trans-
**

portation, and legal services.

The potential uses for cable TV should be assessed in the context

that Dayton has been selected as part of a broader federal Model Cities

program, in which other areas of Dayton may similarly be able to

develop their own neighborhood-oriented programs. Present plans call

for the establishment of five other administrative areas in addition

See Alan Altshuler, Community Control: The Black Demand for
Participation in Large American Cities, Pegasus, New York, 1970;
Sherry R. Arnstein, "A Ladder of Citizen Participation," Journal of
the American Institute of Planners, Vol. 31, July 1968, pp. 20-25; and
George J. Washnis, Neighborhood Faci:ities and Municipal Decentraliza-
tion, Center for Governmental Studies, Washington, D.C., 1971.

**
For more information about this program, refer to their neriodic

reports such as "Progress Report f'Jr the First Action Year," October 6,
1970, City Demonstration Agency, City of Dayton Model Cities.
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to West Dayton Model Cites (Northwest, North Central, Northeast,

Southwest, and Southeast), so that any resident in the city, excluding

the downtown area, will be covered by one of the six administrative

areas. The development of neighborhood-oriented services in the other

parts of Dayton opens the possibility for many uses of cable TV, in-

cluding televised connections among the various neighborhood service

centers, or extensive connections within any of the six areas.

The uses of television fo- inne.-city neighborhoods have been dis-
*

cussed elsewhere. Television may become a very useful resource for

the inner -amity resident, in providing many services that are otherwise

beyond his reach. With such highly organized neighborhood programs in

existence, such as Model Cities, it seems natural that the developmeht

of cable in Dayton should include much television programming organized

around neighborhood-oriented services.

*
See H. S. Dordick, L. G. Chesler, S. I. Firstman, and R. Bretz,

Telecommunications in Urban Development, The Rand Corporation,
RN- 6069 -RC, July 1969; and Bradley S. Greenberg and Brenda Dervin,
Use of the Mass Media by the Urban Poor, Praeger, New York, 19:0.
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SUMMARY

This paper reviews the results of a survey on television use and

attitudes toward television in the metropolitan area of Dayton, Ohio.

The attempt to be comprehensive in most cases has been at the expense

of pursuing in depth certain specific issues concerning the social im-

pact of television. Major sections, for instance, could have been de-

voted to the effects of differences in income, race, sex, and education.

However, to have pursued some specific issues and not others -- and such

selectivity would have been inevitable -- would have been contrary to

the general goal of Rand's research on cable television, which has been

to inform Dayton area citizens, to raise the key issues regarding cable

television, and to point to the likely consequences of any course of

act ion.

Certain trends have become apparent in this survey review. First,

it is clear that access to the mass media (radio, television, newspapers,

and magazines) in Dayton is a direct function of income, even though

the demands for television consumption, as reflected by hourly viewing

times, are just as great if not greater among respondents from lower

income families as among respondents from wealthier families. To this

extent, the question must be raised as to whether cable television, as

a medium that will entail an additional consumer outlay in the form of

subscription fees, will be equally available to poor families and

wealthier ones. The parallel to color television is especially strik-

ing: Although poorer families watch more television than wealthier

families, they own fewer color televisions, and thus have been unable

to enjoy the same privileges that new technology has made possible for

American society as a whole.

Second, a major population shift in the Dayton area has been oc-

curring during the last decade -- the movement from the central city

to the suburbs. The shift has been discriminate; the population re-

maining in the central city is somewhat poorer and less well-educated,

and contains more blacks than the suburban population. Furthermore,

there is greater interest among central city residents than among subur-

ban residents in community-oriented television programs. To the extent

23
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that the central city contains families with lower incomes than those

of the suburbs and different television interests, it is important that

the benefits and costs to individual subscribers be taken into account

in the design and operation of a regional cable television system.

Third, the results consistently show racial differences in the

uses of and interests in television. To some extent, these differences

may be economically based: Black residents in Dayton tend to be poorer

than white residents. In other respects, however, particularly with

regard to preferences for new types of television programs, racial dif-

ferences exist that are quite independent of the level of family income.

A major innovation of cable television is claimed to be its capacity to

serve highly specialized audiences; the main test of the claim, perhaps,

will be cable television's ability to serve the black audience.
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I. INTRODUCTION: Tut. SURVEY AND ITS SAMPLE

In providing the municipalities of the Dayton area with guidance

regarding the granting of cable television franchises, an essential

part of the Rand study is the review of current uses of television and

the attitudes of Dayton area residents toward the television medium.

Such a review can reveal, for instance, the degree of homogeneity or

heterogeneity of current interests in television, and thus guide the

design of cable television systems that have the potential for provid-

ing different types of television programs to different subareas of

Dayton.

An opinion survey of Dayton residents was conducted in Septeaber

1971 in which the following topics were covered:

1. Accessibility to different types of mass media.

2. Current levels of use of television.

3. Attitudes regarding new types of television programs.

4. Sociogeographic characteristics of the area.

The first three topics are directly related to the potential demands

for cable television and the numerous additional television programs

that an advanced urban cable system will support. The last topic is

intended as a supplement to Paper Four.

No attempt was made to assess the attitudes toward cable television

itself, or to evaluate the potential subscriber market for cable tele-

vision. The purpose of this survey was to document the baseline case

of how television is currently used in Dayton, a necessary step before

designing any survey specifically directed at cable television. Fur-

thermore, since the educational process whereby Dayton communities and

its citizens are learning about the potentials of cable television is

still taking place, a survey specifically concerning cable television

may be premature.

*
I would like to thank Michael Lenrow and the staff of the Public

Opinion Center, Dayton, for carrying out the survey, although
they are in no way responsi.ole for the actual questions used or the
interpretation of any of the results.
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THE PUBLIC OPINION CENTER

This survey was made possible by the existence of a unique re-

source in Dayton: the Public Opinion Center. The Center routinely

carries out half-hour interviews with residents of the Dayton metro-

politan area and conducts four to six surveys per year. The Center

presents researchers with a special opportunity to assess residential

attitudes on municipal services and other issues of public interest.

Since the surveys are conducted frequently, it is possible to test im-

portant hypotheses about changes in attitudes on a scale previously

accessible only to opinion pollsters interested in election issues.

Each survey is designed so that individual researchers can share

some portion of the interviewing time on a prorated basis, similar to

the arrangements made for the Detroit Area Survey conducted by the In-

stitute for Social Research, University of Michigan, and the Boston

Area Survey conducted by the Harvard-MIT Joint Center for Urban Studies.

In the present survey, residents were selected from a sample of

dwelling units in the Dayton metropolitan area, including the suburban

communities within Montgomery County. The survey was conducted in Sep-

tember 1971 among 1123 eligible residents. An overall response rate of

62 percent was obtained. The respondents did not receive remuneration

for their participation.

The sampling methods used were as follows: 696 adult*" over 18

years of age living in Montgomery County were interviewed. The sample

included only the adult civilian population living in private house-

holds. Those living in group quarters, such as religious and educa-

tional institutions, military installations, prisons, and hospitals,

were excluded from the sample.

*
The Detroit Area Survey has been in existence for many yea:s,

while the Boston Area Survey has been in operation for only 4 years.
Neither survey compares with the Dayton situation, however, in ghat
the Boston and Detroit surveys are conducted annually. For an example
of recent results from the Boston survey, see Floyd J. Fowler, Jr.,
How People See Their City: Boston, 1969, Joint Center for Urban Studies,
Cambridge, 1970. For a general handbook on survey research in munici-
pal settings, see Carol H. Weiss and Harry P. Hatry, An Introduction to
Sample Surveys for Government Managers, The Urban Institute, Washington,
D.C., 1971.

2?7
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The survey used a modified area-probability sample broken down to

the block level in the case of urban areas, and to segments of town-

ships in the case of rural areas. There were 140 sampling locations,

with a probability of selection proportionate to the number of dwelling

units.

The interviewers had no choice about the area or the blocks in

which they conducted their interviews. They were given maps of the

areas to which they were assigned, with a starting point indicated,

and were required to proceed in a specified direction for each block

or township segment. The instructions to the interviewers stated that

at each occupied dwelling unit they were to select respondents accord-

ing to one systematic method, and by a male-female assignment. The

interviewers followed this procedure until they completed the assigned

number of interviews.

GUIDELINES FOR INTERPRETING RESULTS

Several guidelines may be helpful for interpreting the survey re-

sults. First, it has been known for some time that verbal responses

regarding television preferences differ to some extent from actual view-

ing habits. Respondents generally report that they ww-ch less televi-

sion and more nonentertainment programs (educational programs, public

interest programs, and the like) than they actually do.

Second, response biases must be considered when interpreting sur-

vey results. For instance, if two-thirds of the respondents express a

high degree of interest in a particular television program, one cannot

immediately draw the conclusion that there is a high degree of interest

in that program. Such a favorable response might have been obtained

because of the wording of the question or because of the disposition

of the respondents to answer favorably on a particular set of questions,

regardless of content. The best way to account for response bias is to

compare paired sets of questions, each question posed in a similar man-

ner but each covering a different subject matter. If there is a clear

preference for one television program and a clear lack of preference
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for a second program, then there is more adequate evidence for conclud-

ing ,hat the responses do reflect variations in program interests.

Third, because of the necessity to report these findings quickly,

no statistical analysis has been undertaken. Since the sample is rela-

tively large (n=696), however, the reader should keep in mind that

on questions involving a simple yes-no response or other two-choice

preference in which the whole sample responded, a difference of ten

percentage points is likely to be statistically significant. In other

words, if 55 percent of the sample respon:ed favorably to one type of

program, and only 45 percent responded favorably to another type pf

program, it is very likely that there is a definite difference in pref-

erence among the respondents, and that the result was not obtained

merely because of chance variations.

SOCIOECONOMIC CHARACTERISTICS OF THE SAMPLE

Tables 6-1 through 6-11 give the socioeconomic characteristics of

the sample of respondents. The sample's profile closely resembles the

population profile produced in the First count of the 1970 census, giv-

ing some credence to the representativeness of the sample.

To summarize the sample's characteristics briefly,

o 43.2 percent lived in the central city; 56.9 percent lived in

the suburbs of Dayton (Table b-1).

o 14.1 percent of the total sample were black, while 28.7 percent

of the central city respondents were black (Table 6-2).

o 50.3 percent of the respondents were female (Table 6-2).

o The median age wcs 41-50 years (Table 6-3).

o The median fardly income was $10,000 to $14,999 (Table 6-4).

o 71.1 percent of the respondents had lived in Montgomery County

for over 15 years, but 46.1 percent of them had lived at their

present address for fewer than 5 years (Table 6-7).

o 69.7 percent of the respondents owned their.own homes (Table 6-8).

o 76.3 percent were married (Table 6-9).

o 74.3 percent were Protestant- affi]iated (Table 6-10).
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o 43.4 percent expressed a political preference for the Democratic

party; 20.5 percent preferred the Republican party; and 26.7

percent regarded themselves as Indep-adents (Table 6-11).

Nevertheless, we must remember that the statistical citizen is a mythi-

cal person, and that statistical averages hide many sharp variations

within any given population.
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Table 6-1

PLACE OF RESIDENCE OF RESPONDENTS

Location Number Percent

City of Dayton
Southeast 70 10.1
Northeast 60 8.6
Northwest 100 14.4
Southwest 70 10.1

Subtotal, city of Dayton 300 43.2

Montgomery County
Southeast 65 9.3
Northeast 102 14.6
West 129 18.6
Oakwood and Kettering 100 1L.4

Subtotal, outside of city of Dayton 396 56.9

TOTAL 696 100.0

NOTE: Totals on this table and following tables do not
always add to 100 due to rounding.

Table 6-2

RACE AND SEX OF RESPONDENTS

Race and Sex Number Percent

Black
Male
Female

White
Male
Female

Other
Male
Female

TOTAL

50

48

292
298

4

4

696

7.2

6.9

42.0
42.8

0.6
0.6

100.0

30-
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Table 6-3

AGE OF RESPONDENTS

Age Number Percent

18-20 40 5.7

21-30 151 21.7

31-40 142 20.4

41-50 134 19.3

51-60 114 16.4

61 and over 111 15.9

No answer 4 0.6

TOTAL I 696 100.0

Table 6-4

ANNUAL FAMILY INCOME

Income Number Percent

Under $3,000 49 7.0

$3,000-$4,999 53 7.6
$5,000-$6,999 68 9.8
$7,000-$9,999 107 15.4
$10,000-$14,999 218 31.3
$15,000 and over 150 21.6

No answer 51 7.3

TOTAL 696 100.0

aoz
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Table 6-5

OCCUPATION OF HEAD OF HOUSEHOLD

OccupationOccupation Number Percent

Business and professional 117 16.8
Clerical and sales 105 15.1
Skilled labor 283 40.7
Unskilled labor 79 11.4
Farmer 1 0.1
Nonlabor force 106 15.2
No answer 5 0.7

TOTAL 696 100.0

Table 6-6

EDUCATION OF RESPONDENTS

Highest Education Completed Number Percent

Grade 8 or less 100 14.4
High school, incomplete 147 21.1
High school graduate 244 35.1
Technical, trade and business

schoo], or college
incomplete 120 17.2

College graduate 84 12.1
No answer 1 0.1

TOTAL 696 100.0

3r1
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Table 6-7

LENGTH OF RESIDENCE OF RESPONDENTS

Location Number Percent

Montgomery Cowl*
0-5 years 91 13.0

5-10 years 55 7.9

10-15 years 54 7.8
Over 15 years 495 71.1
No answer 1 0.1

TOTAL 696 100.0

Present Address
0-5 years 321 46.1
5-10 years 130 18.7
10-15 years 111 15.9
Over 15 years 134 19.3

TOTAL 696 100.0

Table 6-8

HOMEOWNING STATUS OF RESPONDENTSa

Status Number Percent

Owns 485 69.7
Rents 179 25.7
Other 31 4.5
No answer 1 0.1

TOTAL 696 100.0

a
Excludes those living in

group quarters such as religious
and educational institutions, mil-
itary installations, prisons, and
hospitals.

a04
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Table 6-9

MARITAL STATUS OF RESPONDENTS

Status INumber I Percent

Single 70 10.1
Married 531 76.3
Separated, divorced,
widowed 95 13.6

TOTAL 696 100.0

Table 6-10

RELIGIOUS PREFERENCE OF RESPONDENTS

Religion Number Percent

Protestant 517 74.3

Roman Catholic 123 17.7

Jewish 15 2.2

Other 8 1.1

No preference 32 4.6

No opinion 1 0.1

TOTAL 696 100.0

Table 6-11

POLITICAL PREFERENCE OF RESPONDENTS

Party Number Percent

Republican
Democratic
Independent
Other
No preference

TOTAL

143 20.5
302 43.4

186 26.7
9 1.3
56 8.0

696 100.0

3C5
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II. ACCESS TO MASS MEDIA

TYPES OF MASS MEDIA

Before determining the uses of television and the attitudes of re-

spondents, we first ,aust consider the accessibility they have to dif-

ferent types of mass media. These media include television, radio,

magazines, and newspapers. Table 6-12 shows the extent to which the

households in the sample had access to such media. As many previous

studies have shown, television is the medium most commonly found in

homes. Only 1.6 percent of the sample had no television sets; 12.1

percent had no radios (with IN); 16.8 percent had no daily newspaper

subscriptions; and 33.2 percent had no magazine subscriptions. Two

other features stand out: (1) Households tended to have either no mag-

azine subscriptions or many subscriptions (three or more), and.(2) over

one-half the homes had color televisions.

These same categories of mass media were analyzed according to

race, homeowning status, family income, and geographic location of the

respondent's home. These analyses showed that the availability of all

types of media in the home varied as a direct function of family in-

come; i.e., the poorer families had access to the fewest media and the

wealthier families had access to the most (Table 6-13). It is quite

clear, however, that blacks and renters (Table 6-14) also have fewer

media available to them, and that general similarities among low-income

families, blacks, and renters are found because many respondents belong

to all three groups simultaneously; as in other cities, low-income fam-

ilies in Dayton tend to be black and to rent rather than own their

homes. Tables 6-15 and 6-16 show the extent to which these character-

istics overlap in the current sample.

As for geographic differences, the map shown in Fig, 6-1 (p. 6-22)

was used in the surrey interview to locate each resident's home. The

map was arbitrarily divided into sectors, each sector generally repre-

senting the following areas:

The sample showed that 26.4 percent of the homes had no radios
(without FM); however, without further analysis, those homes without
any radios at all (with or without FM) cannot be determined,

arc

1
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Sector Number on Map Area

City of Dayton
1 Northwest
2 Northeast
3 Southeast
4 Southwest

Suburbs
5 Northwest
6 Northeast
7 Southeast
8 Southwest
9 Outlying areas

There were no large differences in the accessibility to various types

of media (Table 6-17) among geographic areas, although there was a gen-

eral trend in which the central city areas (sectors 1-4) had fewer rad-

ios (with FM), newspaper subscriptions, and televisions (especially

color) than the suburban areas (sectors 5-9). In addition, the most-

dominantly black area, the southwest sector of the city of Dayton (sec-

tor 4), tended to have slightly less access to media than the other

sectors.

TELEVISION RECEPTION

In addition to knowing the accessibility to different types of

media, it is important to know how many television channels are avail-

ab:,e to the home viewer. In the Dayton area, the potential variation

in channels is especially large, since only two network channels are

broadcast VHF, channels 2-NBC and 7-CBS (the third, channel 22-ABC,

broadcasts over UHF), but a resourceful viewer can potentially receive

other channels from Cincinnati and Columbus (channels 4, 5 9, 10, 12,

and 19). Since cable television must compete with over-the-air broad-

casting, the number of Dayton area residents reporting channel recep-

tion gives some clues concerning the likely level of the competition.

Table 6-18 shows the channel reception for all respondents owning

television sets. Channels 4 and 10 (Columbus stations) were received

by a very small proportion of the homes, so they were not included in

the analysis. Of the remaining seven channels, a look at the "None"

category in Table 6-18 makes it clear that virtually every r..:spondent

3C7
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received channels 2 and 7; almost 90 percent of the homes received

channel 22, and roughly two-thirds of tue respondents received three

of the Cincinnati network channels (channels 5, 9, and 12); finally,

about one-third of the homes received the independent Cincinnati sta-

tion (channel 19). Table 6-18 shows that the respondents were also

asked to describe the general quality of their reception of these chan-

nels. Under such circumstances the definition and word usage can be

expected to vary from one respondent to another, so an "objective" as-

sessment of picture reception is not possible. However, most viewers

described their reception as good or fair, and about one-half of all

homes reported good or fair reception for the three Cincinnati network

channels.

Variations in television channel reception as a function of the

geographic locatica the respondents' homes were also explored (us-

ing the map in Fig. 6-1). The main hypothesis here was that a higher

percentage of homes lying in a southerly direction, toward Cincinnati,

would receive Cincinnati stations. But, in addition, other geographic

variations could have general implications for the modular, six-hub

design recommended for the cable television system in Paper One.

The main hypothesis regarding greater reception with increased

proximity to Cincinnati was not confirmed (Table 6-19). If it was true,

then city sectors 3 and 4 should have had higher percentages receiving

Cincinnati channels than city sectors 1 and 2 (which are farther away

from Cincinnati); the result was just the opposite. In addition, su-

burban sectors 7 and 8 should have had higher percentages than suburban

sectors 5 and 6, but there was no such trend. Finally, the southern

city sectors 3 and 4 should have had higher percentages than the north-

ern suburban sectors 5 and 6; again, the reverse was true. What these

results suggest is that the reception of the Cincinnati channels is

clearly possible throughout the Dayton metropolitan area, and that

there appears to be no distance-from-Cincinnati factor that limits the

potential reception of those channels.
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Table 6-12

MEDIA AVAILABLE TO HOUSEHOLDS, TOTAL SAMPLE
OF RESPONDENTS

(n..696)

Number of
Media Items

Nlber of
Respondents

Percent of
Total Sample

Radio with FM
0

1

2 or more

TOTAL

84

305

307

12.1
43.8
44.1

696 100.0

Daily Newspaper
Subscriptiels

0 117 16.8
1 422 60.6

2 or more 154 22.1
No answer 3 0.4

TOTAL 696 100.0

Magazine
Subscriptions

0 231 33.2

1 99 14.2
2 77 11.1
3 or more 282 40.5

No answer 7 1.0

TOTAL 696 100.0

Television (in-
cluding color)

0 11 1.6

1 301 43.2
2 262 37.6
3 or more 122 17.5

TOTAL 696 100.0

Color Television
Only

0 311 44.7
1 352 50.6
2 or more 33 4.7

TOTAL 696 100.0
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Table 6-13

MEDIA AVAILABLE TO HOUSEHOLDS, BY FAMILY INCOME
(n.'696)

(percent)

Number of
Media Items

Less than
$3,000
(n=49)

$3,000-
$4,999
(n=53)

$5,000-
$9,999
(n=175)

$10,000-
$14,999
(n=218)

$15,000
and over
(n=150)

Undesig-
nated
(n=51)

Radio with FM
0 28.6 13.2 18.3 7.3 2.7 21.6

1 49.0 62.3 51.4 40.8 30.0 47.1
2 or more 22.4 24.5 30.3 51.8 67.3 31.3

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0

Daily Newspaper
Subscriptions

0 40.8 22.6 25.1 10.1 5.3 21.6

1 49.0 64.2 60.0 66.5 56.0 58.8
2 or more 10.2 13.2 14.9 22.5 38.0 19.6
No answer -- -- -- 0.9 0.7 --

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0

Magazine
Subscriptions

0 67.3 50.9 37.7 27.5 15.3 43.1
1 10.4 13.2 21.1 13.3 8.7 15.7
2 4.1 9.4 9.9 12.8 13.3 9.8
3 or more 18.4 26.4 29.6 45.4 61.3 31.4
No answer -- -- 1.7 1.0 1.3 --

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0

Television (in-
cluding color)

0 4.1 3.8 1.1 1.8 0.7 2.0

1 71.4 54.7 44.6 38.5 27.3 64.7
2 24.5 35.8 37.7 39.4 45.3 21.6

3 or more -- 5.7 16.6 20.2 26.7 11.8

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0

Color Television
Only

0 65.3 75.5 49.7 37.6 26.0 62.0
1 or more 34.7 24.5 50.3 62.4 74.0 38.0

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0
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Table 6-14

MEDIA AVAILABLE TO HOUSEHOLDS, BY RACE AND HOMEOWNING STATUS
(n=696)

(percent)

Number of
Media Items

Race Homeowning Status

White
n=590)

Black
(n=98)

Other
(n=8)

Owns
n=485)

Rents
(n=179)

Other
(n=32)

Radio with FM
0 12.2 12.2 9.3 19.0 16.0
1 44.4 41.8 25.0 42.7 4L.4 45.2
2 or more 43.4 45.9 75.0 48.0 34.6 38.8

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0

Daily Newspaper
Subscriptions

0 14.6 29.6 25.0 9.5 36.9 16.1
1 61.0 58.2 62.5 62.1 54.7 71.0
2 or more 23.9 12.2 12.5 27.8 8.4 12.9
No answer 0.5 0.5

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0

Magazine
Subscriptions

0 31.7 42.9 25.0 27.0 52.0 22.6
1 14.1 15.3 12.5 14.4 12.8 19.4
2 11.2 9.2 25.0 11.3 10.1 9.7
3 or more 42.2 :30.6 37.3 46.4 24.6 41.9
No answer 0.9 2.0 0.8 0.6 6.4

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0

Television (in-
cluding color)

0 1.4 4.1 6.7
1 44.2 36.7 37.5 38.8 55.3 38.7
2 37.8 34.7 62.5 42.9 25.7 25.8
3 or more 16.6 24.5 18.4 12.3 35.5

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0

CoZor Television
Only.

0 42.1 61.2 37.5 36.7 63.1 62.5
1 or more 57.9 38.8 62.5 63.3 36.9 37.5

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0
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Table 6-15

RELATIONSHIPS AMONG FAMILY INCOME, RACE, AND HOMEOWNING STATUS,

TOTAL SAMPLE OF RESPONDENTS
(n=696)

(percent)

Race Homeowning Status

White Black Other Owns Rents Other

Family Income (n=590) (n=98) (n=8) (n=485) (n=179) (n=32)

Less than $3,000 6.3 12.2 6.4 9.5 3.2

$3,000-$4,999 6.6 14.3 5.4 13.4 6.5

$5,000-$9,999 24.1 29.6 50.0 21.4 35.2 25.8

$10,000-$14,999 32.5 25.5 12.5 34.0 24.6 29.0

$15,000 and over 23.4 9.2 37.5 27.0 7.8 16.1

No answer 7.1 9.2 5.8 9.5 19.4

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0

Table 6-16

RELATIONSHIP BETWEEN HOMEOWNING STATUS AND RACE,
TOTAL SAMPLE OF RESPONDENTS

(n=696)
(percent)

Homeowning Status

Race

White
(n=590)

Black
(n=98)

Other
(n=8)

Owns 72.5 53.1 62.5
Rents 22.9 41.8 37.5
Other 4.6 5.1

TOTAL 100.0 100.0 100.0
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Fig. 6-1 Dayton, Ohio area

a 3
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Table 6-17

MEDIA AVAILABLE TO HOUSEHOLDS, BY GEOGRAPHIC LOCATION OF PRESENT RESIDENCE
(n=696)

(percent)

Number of

Geo8raphic Location of Present Residencea

1 2 3 4 5 6 7 8 9

Media Items (n=107) (n=45) (n=107) (n=61) (n=71) (n=50) (n=100) (n=49) (n=106)

Radio with FM
0 12.1 17.8 20.6 13.1 9.9 8.0 6.0 10.2 9.5
1 44.9 53.3 43.0 44.3 45.1 32.0 46.0 42.9 42.9
2 or more 43.0 28.9 36.4 42.7 45.1 60.0 38.0 46.9 47.6

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Daily Newspaper
Subscriptions

0 21.5 20.0 15.9 31.1 11.3 16.0 6.0 14.3 19.0
1 54.2 53.3 66.4 59.0 56.3 68.0 59.0 69.4 62.9
2 or more 24.3 26.7 16.8 9.8 29.6 16.0 35.0 16.3 17.1
No answer -- -- 0.9 2.8 -- 1.0

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Magaaine
Subscriptions

0 30.8 35.6 38.3 44.3 29.6 34.0 21.0 38.8 34.3
1 11.2 20.0 15.9 18.0 14.1 I 12.0 9.0 20.4 13.3
2 12.1 8.9 9.3 4.9 12.7 16.0 11.0 8.2 14.3
3 or more 45.8 35.6 35.5 99.5 42.3 38.0 59.0 32.7 35.2
No answer -- -- 0.9 3.2 1.4 -- 2.9

TOTAL 100.0 100.0 100.0 100.3 100.0 100.0 100.0 100.0 100.0

Television (in-
cluding color)

0 5.6 -- 0.9 3.3 1.4 -- 2.0 1.0
1 45.8 35.6 50.5 41.0 43.7 36.0 36.0 51.0 42.9
2 27.1 44.4 31.8 36.1 42.3 44.0 47.0 34.7 39.0
3'or more 21.5 20.0 16.8 19.7 12.7 20.0 17.0 12.2 17.1

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Color Television
Only

0 54.2 53.4 52.3 00.7 32.4 34.0 33.0 49,0 36.2
1 or more 45.8 46.6 47.7 39.3 67.6 66.0 67.0 51.0 63.8

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 I 100.0 100.0

alumbers refer to map sectors, Fig. 6-1.



T
a
b
l
e
 
6
-
1
8

C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
 
O
F
 
T
E
L
E
V
I
S
I
O
N
 
R
E
C
E
P
T
I
O
N
 
F
O
R
 
R
E
S
P
O
N
D
E
N
T
S

O
W
N
I
N
G
 
T
E
L
E
V
I
S
I
O
N
 
S
E
T
S
,
 
B
Y
 
C
H
A
N
N
E
L

(
n
=
6
8
5
)

(
p
e
.
.
:
c
e
n
t
)

T
y
p
e
 
o
f

R
e
c
e
p
t
i
o
n

D
a
y
t
o
n
 
C
h
a
n
n
e
l
s

C
i
n
c
i
n
n
a
t
i
 
C
h
a
n
n
e
l
s

2
-
N
B
C

7
-
C
B
S

2
2
-
A
B
C

5
-
N
B
C

9
-
C
B
S

1
2
-
A
B
C

C
T

%

1
9
 
-
I
n
d
e
p
.

G
o
o
d

8
7
.
3

8
7
.
6

5
9
.
6

2
2
.
6

3
4
.
2

3
3
.
6

6
.
9

F
a
i
r

9
.
1

9
.
9

2
1
.
9

2
7
.
2

2
9
.
7

2
6
.
2

1
1
.
0

P
o
o
r

2
.
8

1
.
3

5
.
5

1
2
.
1

7
.
0

7
.
2

9
.
2

N
o
n
e

0
.
1

0
.
1

1
0
.
7

3
6
.
5

2
8
.
5

3
2
.
4

6
9
.
6

U
n
d
e
t
e
r
m
i
n
e
d

0
.
7

1
.
0

2
.
3

1
.
6

0
.
6

0
.
6

3
.
3

T
O
T
A
L

1
0
0
.
0

1
0
0
.
0

1
0
0
.
0

1
0
0
.
0

1
0
0
.
0

1
0
0
.
0

1
0
0
.
0



T
a
b
l
e
 
6
-
1
9

G
E
O
G
R
A
P
H
I
C
 
D
I
S
T
R
I
B
U
T
I
O
N
 
O
F
 
T
E
L
E
V
I
S
I
O
N
 
R
E
C
E
P
T
I
O
N
 
F
O
R
 
R
E
S
P
O
N
D
E
N
T
S

O
W
N
I
N
G
 
T
E
L
E
V
I
S
I
O
N
 
S
E
T
S
,

B
Y
 
C
H
A
N
N
E
L

(
n
=
6
8
5
)

(
p
e
r
c
e
n
t
)

b

G
e
o
g
r
a
p
h
i
c
 
L
o
c
a
t
i
o
n
 
o
f
 
P
r
e
s
e
n
t
 
R
e
s
i
d
e
n
c
e
a

1
2

3
4

5
6

7
8

9

C
h
a
n
n
e
l
s

(
n
=
1
0
2
)

(
n
=
4
5
)

(
n
=
1
0
7
)

(
n
=
5
9
)

(
n
=
7
0
)

(
n
=
5
0
)

(
n
=
1
0
0
)

(
n
 
=
4
8
)

(
n
=
1
0
4
)

D
a
y
t
o
n

C
h
a
n
n
e
l
 
2
-
N
B
C

9
8
.
0

9
1
.
1

9
6
.
2

9
4
.
9

9
5
.
7

9
6
.
0

9
9
.
0

9
7
.
9

9
5
.
2

C
h
a
n
n
e
l
 
7
-
C
B
S

9
9
.
0

9
5
.
5

9
7
.
2

9
1
.
5

9
8
.
6

9
8
.
0

9
9
.
0

9
5
.
9

9
9
.
0

C
h
a
n
n
e
l
 
2
2
-
A
B
C

7
7
.
2

7
3
.
3

7
9
.
2

8
1
.
4

8
5
.
7

8
6
.
0

8
3
.
0

8
3
.
3

b
3
.
6

C
i
n
c
i
n
n
a
t
i

C
h
a
n
n
e
l
 
5
-
N
B
C

4
4
.
6

4
6
.
7

3
7
.
7

1
8
.
6

5
4
.
3

5
2
.
0

6
6
.
0

5
2
.
1

6
5
.
4

C
h
a
n
n
e
l
 
9
-
C
B
S

6
3
.
4

5
7
.
8

4
9
.
1

3
7
.
3

7
2
.
9

5
8
.
0

7
5
.
0

6
0
.
4

8
3
.
7

C
h
a
n
n
e
l
 
1
2
-
A
B
C

5
2
.
3

6
0
.
0

5
0
.
0

3
7
.
3

6
0
.
0

6
0
.
0

7
3
.
0

6
0
.
4

7
5
.
0

C
h
a
n
n
e
l
 
1
9
-

I
n
d
e
p
e
n
d
e
n
t

1
1
.
9

2
0
.
0

6
.
6

1
1
.
9

1
4
.
3

2
4
.
0

2
7
.
0

2
0
.
8

2
6
.
9

a
N
u
n
b
e
r
s
 
r
e
f
e
r
 
t
o
 
m
a
p
 
s
e
c
t
o
r
s
,
 
F
i
g
.
 
6
-
1
.

b
C
h
a
n
n
e
l
s
 
w
i
t
h
 
g
o
o
d
 
o
r
 
f
a
i
r
 
r
e
c
e
p
t
i
o
n
.



6-26

III. CURRENT USE OF TELEVISION

GENERAL VIEWING TIME

Each respondent was asked about the general amount of time he spent

watching television, divided into three categories:

1. Time spent watching television the day prior to the study

interview.

2. Time spent on an average day.

3. Time spent by the children of the household (under 18 years

of age) on an average day.

The answers to these questions were consistent with those found in

earlier studies: Most people report that they watch a moderate amount

of television (0 to 4 hours) on an average day (Table 6-20), and viewing

time varies inversely with family income, with poorer families spending

more time watching television than wealthier families (Table 6-21).

Since, as we have seen before, the three characteristics of race,

income, and homeowning status tend to be related, there is a tendency

for black viewers and renters to watch more television than white viewers

or homeowners (Table 6-22). In addition, the analysis by sex of respon-

dent indicated that females reported watching more television than males

(Table 6-22). The use of television reported by 387 households with

children did not deviate very much from these adult patterns, perhaps

reflecting the fact that the reports were made by adults.

PUBLIC INTEREST PROGRAMS

As part of a related project,
**

all respondents were asked whether

they had seen any of seven public interest programs shown recently in

For an excellent study of the same subject, see Bradley S.
Greenberg and Brenda Dervin, Use of the Mass Media by the Urban Poor,
Praeger, New York, 1970.

* *The project was designed and carried out by Preston Dawes of
the Joint Office of Citizens' Complaints, Dayton, Ohio.

3 1 7
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the Dayton area (Table 6-23). These programs represent some of the

new programs that can be made available through cable television.

Unfortunately, no control questions were asked regarding other types

of programs, so that it is not easy to interpret the results. However,

the responses for this particular set of seven programs showed that,

although in general few respondents reported having watched these

programs, the percentages were rather good for public interest pro-

grams, which are not necessarily intended to cater to mass audiences

anyway. For example, 29.1 percent of the respondents said they had

watched the special on the 175th anniversary of Dayton, and 25.5 percent

said they had watched the special program on alcoholism.

For a general description and discussion of public interest
programs, see Paper Five.
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Table 6-20

USE OF TELEVISION, TOTAL SAMPLE OF RESPONDENTS
WITH TELEVISION SETS

(n=685)

Amount of Television
Watched Number Percent

Yesterday
None 139 20.3

Less than 4 hours 375 54.7
4 to 8 hours 130 19.0

More than 8 hours 40 5.8
No answer 1 0.1

TOTAL 685 100.0

On an Average Day
None 30 4.4

Less than 4 hours 443 64.7
4 to 8 hours 169 24.7
More than 8 hours 39 5.7

No answer 4 0.6

TOTAL 685 100.0

By Children of Household
on an Average Day

None 25 3.6

Less than 4 hours 222 32.5

4 to 8 hours 109 15.9

More than 8 hours 21 3.1

No children under
18 years 308 44.9

TOTAL 685 100.0

a.9
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Table 6 -23

USE OF TELEVISION TO WATCH SPECIFIC PUBLIC INTEREST PROGRAMS,
FOR RESPONDENTS OWNING TELEVIS1JN SETS

(n=685)

(percent)

Question Regarding
Specific Program Yes No Undetermined

Last June did you watch the
channel 2 special on the
175th anniversary of Dayton? 29.1 65.7 5.3

Last Sunday, Sertember 5, did
you watch the program,
"Miami Valley USA" on
channel 2? 4.8 93.9 1.3

A couple of weeks ago, on
August 17, there was a
special on alcoholism,
"Alcoholism: The Other
Guy" on channel 7. Did
you watch that program? 25.5 72.6 1.9

Last Sunday, September 5, did
you watch "WHIO TV Reports"? 10.9 84.1 4.9

Did you watch the special on
channel 22 in July called
"The Story of Mark"? 14.0 84.5 1.5

On Sunday, August 15, did you
watch the TV-22 Special
Report on Dayton's Charter
Review Committee? 5.3 93.1 1.6

Did you watch Congressmen Whalen,
Brown, and Powell on channel
22's "Miami Valley Congres-
sional Report" during the
last two months? The last
one was August 22. 12.1 85.5 2.3
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IV. ATTITUDES TOWARD NEW TELEVISION PROGRAMS

ATTITUDES TOWARD TYPES OF NEW PROGRAMS

Although the respondents were not asked about their attitudes

toward cable television or the programs that cable television might

make possible, they were asked to express their preferences for 15

different types of new programs. The question posed was:

Assuming that new television programs would be
directed specifically to the people in your
neighborhood, which of the following kinds of
programs would interest you? For each kind
please tell me whether you are very interested,
moderately interested, not very interested, or
completely uninterested.

The results, shown in Table 6-24, indicate that the programs

that attracted the most interest were educational programs for

children; good musicals, comedies, and dramas; and discussions of

major topics in the news. Those of least reported interest were

special language instruction, meetings and activities of local

community organizations, and programs made up of local talent. Of

all the programs, professional sports created the greatest division

of opinion. Respondents tended to be either very interested or

completely disinterested in sports.

The interests in these 15 types of new programs were not the

same for all respondents, howevaer, and there were marked differences

in some cases. The division of opinion on sports, for instance, was

attributable to the large differences in interest between men and women

(Table 6-25). Table 6-25 also shows that women had a greater preference

than men for programs aimed at different racial, ethnic, and religious

groups, and for programs with general domestic advice.

In regard to racial differences, blacks expressed more pref-

erence than whites for programs for different racial, ethnic,, and

religious groups; meetings and activities of local community
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organizations (which, it should be remembered, were among the lowest

categories of interest for the overall sample of respondents); announce-

ments of local job and training opportunities; and programs made

up of local talent (again, of low interest to the total sample).

Blacks generally expressed more interest in all of the 15 types of

programs, so the question of response bias must be raised. However,

whites had a greater preference than blacks for cultural shows empha-

sizing national and local landmarks, suggesting that the effects of

response bias, if any, cannot explair all of the current findings.

The racial differences are extremely important because they are

not similar (as was the case in previous analyses) to the differences

among income groups (Table 6-26). For instance, lower-income families

did not have disproportionately greater preferences than families with

higher incomes for programs for different racial, ethnic. and religious

groups; for announcements of local job and training opportunities; or

for meetings and activities of local community organizations. These

results suggest the existence of clearly different racial preferences

for these types of programs, independent of variations in family

income.

LOCAL VERSUS NONLOCAL PROGRAM ORIGINATION

One of the important issues regarding the potentials for cable

television is the degree to which there is interest in locally origi-
*

nated programs. This issue was examined indirectly by grouping the

15 above-mentioned programs into three categories:

1. Programs basically requiring no local origination

Professional sports
Good musicals, comedies, and dramas
Educational programs For children
Movies on television
Language instruction

*
For a general discussion and review of local origination in other

cities, see Nathaniel Feldman, Cable Television: Opportunities and
Problems in Local Program Origination, The Rand Corporation, R-570-FF,
September 1970.
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2. Programs requiring partial local origination

Programs for different racial, ethnic, and
religious groups

Cultural shows emphasizing local and national
museums and landmarks

Discussions of major news topics, with local
participation

Legal, tax, and health counseling
General domestic advice (cooking, first aid,

gardening, etc.)

3. Programs requiring complete local origination

Meetings and activities of local community
organizations

Local events, including courtroom cases and
elections

Specially arranged educational lectures and
courses

Programs made up of local talent
Announcements of local job and training

opportunities

These categories were set up somewhat arbitrarily (although they

were coded before the survey was conducted). Some interesting findings

nevertheless emerge. First, the greatest degree of interest for the

whole sample of respondents is in new programs without local origina-

tion (Table 6-27). Second, using the same map sectors as shown in

Fig. 6-1, there are large geographic differences in interests -- a

larger,percentage of central city respondents (sectors 1-4) answered

"very interested" to programs requiring local origination than did

subuitan respondents (sectors 5-9); this was particularly true of

southwest Dayton (Table 6-28). It should be noted, however, that

the same geographic variations are not obtained if one looks at the

"no interest" category (Table 6-28); completely disinterested respon-

dents apparently exist in similar proportions regardless of geographic

area.

ATTITUDES TOWARD SPECIFIC PROGRAMS

As part of a related project, all respondents were asked how

interested they would be in watching six specific public interest

*
The project was designed and carried out by Preston Dawes of the

Joint Office of Citizens' Complaints.
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programs if such programs were shown that evening (Table 6-29). The

responses were difficult to interpret, but the expressed interest was

generally high. (Approximately 50 to 75 percent expressed at least

moderate interest in each program.) Most revealing, perhaps, is that

the hypothetical program of greatest interest was the one comparing

new team policing techniques with techniques of the traditional "cop

on the beat." A possible interpretation of this result is that it

reflects not so much a preference for a specific television program,

but rather an interest in a particular public issue currently of concern

to Dayton residents.

GENERAL ATTITUDES ABOUT THE USE OF TELEVISION

Finally, a series of questions was posed regarding general attitudes

toward television (Table 6-30). In retrospect, these questions were

poorly worded, and further research is needed before any definitive

conclusions can be reached. The results, however, were very dramatic

and present an interesting issue for any follow-up survey: Although a

significant percentage of respondents was favorably disposed toward an

increase in viewing time if better television programs were available

(statement 2, Table 6-30), a significant percentage was unfavorably

disposed toward the increased use of television for new and --ginative

uses such as shopping or voting via television (statement 6, Table 6-30).

If additional research showE that this result is not att:-tbutable to

the wording or that it is due to a misunderstanding of the statements,

then it is possible that the average Dayton resident is not yet receptive

to the potentially different uses of television made possible by cable

television. Besides shopping and voting, other new uses of television

include facsimile mail; specialized institutional uses by schools,

police, and hoEpitals; and other services based on limited two-way

communication.
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Table 6-24

ATTITUDES ABOUT NEW TELEVISION PROGRAMS EXPRESSER BY RESPONDENTS OWNING TELEVISION SETS
(na685)

(percent)

Type of Program

1. Professional sports

2. Meetings and activities of
local community organizations

3. Programs for different racial,
ethnic, and religious groups

4. Good musicals, comedies, and
dramas

5. Educational programs for
children

6. Local events, including court-
room cases and elections

7. Cultural shows emphasizing
local and national museums
and landmarks

8. Movies on television

9. Specially arranged educational
lectures and courses

10. Programs made up of local
talent

'1. Discussions of major news
topics, with local participation

12. Legal, tax, a-d health
counseling

13. Announcements of local job and
training opportunities

14. General domestic advice (cook-
ing, first aid, gardening, etc.)

15. Special instruction for foreign
languages and public speaking

Degree of Interest

High Moderate Low None
No

Opinion Total

38.0 25.1 1 15.6 21.2 0.1 100.0

18.2 33.3 1 28.8 18.8 0.9 100.0

22.6 35.3 26.4 14.5 1.2 100.0

67.4 23.6 5.7 2.8 0.4 100.0

68.8 15.5 9.3 5.7 0.7 100.0

37.8 38.2 14.6 8.2 1.2 100.0

47.4 30.5 14.0 7.2 0.8 100.0

44.4 34.3 15.3 4.7 1.3 100.0

34.2 36.5 19.3 8.8 1. 3 100.0

20.6 34.6 39.4 13.1 1.3 100.0

53.4 29.6 10.9 5.4 0.6 100.0

36.2 33.3 20.4 9.1 1.0 100.0

38.7 28.5 21.3 10.9 0.5 100.0

32.6 34.6 23.2 9.2 0.4 100.0

20.4 24.2 134. 7 20.3 0.3 100.0

377
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Table 6-25

ATTITUDES AbOUT NEW TELEVISION 27JGRAMS, BY SEX, RACE, AND HOMEOWNING STATUS OF RESPONDENTa
(n=685)

(percent)

Sex Race
b

Homeowning Status
c

Male Female White Black Owns Rents
Type of Program (n=340) (n=345) (n=583) (n=94) (n=496) (n=167)

1. Professional sports 81.1 48.1 60.8 77.7 62.8 61.6

2. Meetings and activities of local
community organizations 47.8 44.6 47.2 75.5 52.6 50.9

3. Programs for different racial,
ethnic, and religious groups 48.1 65.3 53.4 85.1 56.0 64.0

4. Good musicals, comedies, and
dramas 88.i 93.4 92.6 83.0 93.0 86.9

5. Educational programs for children 82.9 84.2 83.6 88.3 84.5 86.9

6. Local events, including courtroom
cases and elections 77.3 74.9 76.8 72.4 78.2 70.6

7. C,ltural shows emphasizing local
and national museums and landmarks 77.2 80.2 80.6 60.7 81.9 69.4

8. Movies on television 78.5 78.4 78.9 77.6 77.6 83.2

9. Specially arranged educational
lectures and courses 71.1 70.2 69.0 78.7 71.2 70.6

10. Programs made up of local talent 51.4 59.5 51.9 73.4 54.5 55.6

11. Discussions of major news topics,
with local participation 81.1 84.6 83.0 35.4 82.0 86.8

12. Legal, tax, and health
counseling 65.7 70.8 68.7 72.4 67.9 73.6

13. Announcements of local job and
training opportunities 65.5 68.5 64.1 85.1 63.1 89.6

14. General domestic advice (cooking,
first aid, gardening, etc.) 60.4 72.0 65.3 78.7 67.6 68.2

15. Special instruction for foreign

_ languages and public speaking 44.0 46.4 42.9 52.2 44.4 44.4

a
Include r-ly respondents who expressed high or moderate interest in individual programs.

b
Excludes 8 respondents from other races.

c
Excludes 32 respondents who neither owned nor rented.

aps
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Table C-26

ATTITUDES ABOUT NEW TELEVISION PROGRAMS, BY FAMILY INCOMEa
(n=685)

(percent)

Type of Program

ramily Income

Less

than
$3,000
(n=47)

$3,000-
$4,999

(n=51)

$5,000-
$9,999
(n=173)

$10,000-
$14,999
(n=214)

More
than

$15,000

(n=149)

Undesig-
nated
(n=51)

1. Professional sports 44.7 62.7 61.3 65.0 71.8 52.0

2. Meetings and activities of local
community organizations 40.4 54.9 48.6 49.5 59.1 54.0

3. Programs for different racial,
ethnic, and religious groups 61.7 47.0 58.9 53.8 61.7 68.0

4. Good musicaLs, comedies, and
dramas 87.2 90.2 86.1 92.5 96.0 92.0

5. Educational programs for children 70.2 76.5 85.6 87.4 84.6 86.0

6. Local events, including courtroom
cases and elections 55.3 72.6 70.5 79.9 83.2 80.0

7. Cultural shows emphasizing local
and national museums and landmarks 68.0 68.6 75.9 78.9 83.9 82.0

8. Jovies on television 68.1 78.4 79.8 81.7 78.5 72.0

9. Specially arranged educational
lectures and courses 57.4 74.6 68.8 67.3 81.2 68.0

10. Programs made up of local talent 61.7 68.6 63.0 51.4 42.2 62.0

11. D1Jcussions of major news topics,
with local participation 70.2 82.4 82.1 85.0 86.6 80.0

12. Legal, tax, and health
counseling 51.0 72.6 69.4 71.5 71.2 70.0

13. Announcements of local job and
training opportunities 68.0 68.6 75.7 65.8 59.1 64.0

14. General domestic advice (cooking,
first aid, gardening, etc.) 57.4 76.5 67.1 71.5 60.4 68.0

15. Special instruction for foreign
languages and public speaking 31.9 43.1 43.9 43.5 51.1 46.0

a
Includes only respondents who expressed high or moderate interest in individual programs.
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Table 6-29

ATTITUDES ABOUT HYPOTHETICAL PUBLIC INTEREST PROGRAMSa
(n=685)

(percent)

Degree of Interest

Program Subject

1. A discussion on the problem
of rats in West Dayton

2. A debate among candidates
for election to the Dayton
School Board

3. A study of the ethnic back-
grounds of your neighbors
in the metropolitan area

4. A discussion on the Model
Cities program: what it
means to West Dayton and
could mean to the Dayton
urban scene

5. A comparison between new
team policing techniques
and techniques of the
traditional "cop on the
beat"

6. A discussion between black
and white students from
area high schools

High Moderate Low None

No
Opinion Total

23.2 29.2 21.8 25.1 0.7 100.0

27.2 25.7 25.0 20.7 1.4 100.0

15.3 34.2 29.2 19.4 1.9 100.0

25.8 33.6 21.8 16.2 2.6 100.0

47.9 32.1 12.1 6.4 1.5 100.0

41.6 26.7 16.5 13.9 1.3 100.0

a
The question asked was as follows: "If the following program

'
subject was on television tonight, how interested would you be in
watching it, rather than programs on other channels?"
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Table 6-30

GENERAL ATTITUDES ABOUT THE USE OF TELEVISION
(n.685)

(percent)

Statement Agree Disagree
No

Opinion Total

1. People generally watch too
much television. 67.2 27.2 5.7 100.0

2. It would be all right for people
to watch more television if there
were better programs. 68.5 25.0 6.6 100.0

3. It would be better if people
watched less television and had
more opportunities to enjoy
live entertainment. 71.4 21.0 7.6 100.0

4. The average person should have
more control over the types of
programs that are broadcast. 69.9 25.3 4.8 100.0

5. The average person should have
more control over the time of
day that current programs are
broadcast. 65.4 27.6 7.0 100.0

6. It would, be desirable if new

and imaginative uses were
created for television, such
as shopping via television,
voting in elections, etc. 37.1 57.5 5.4 100.0
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V. GEOGRAPHIC CHARACTERISTICS

In addition to posing questions directed specifically at television,

the present survey was used to gain supplementary data on issues concern-

ing the geographic design of new cable television systems. As pointed

out previously, the cable system is likely to involve a modular design,

with about six interconnected subsystems covering the entire metropolitan

area. Because the subsystems have different internal capacities for

originating and transmitting programs, and there will not be equipoten-

tial interconnections among the subsystems, social issues regarding the

precise layout of the subsystems become very important. It is nec-

essary to know how geographic differences affect television use and

attitudes (see Secs. I-IV of this paper), as well as how residents in

the different subareas of Dayton relate in their daily lives to other

parts of Dayton.

The survey questions attempted to review the geographic relation-

ships in the following manner: Each respondent was given the Dayton

area map shown in Fig. 6-1 with sectors 1-9 marked. Number 10 was

used to indicate any area totally outside the Dayton area. The respon-

dent was then asked to locate, by number:

Present residence

Previous residence

Preferred location of next residence

Location of the job of the main wage earner of

the household

Location of most of the respondent's friends

Location of most of the respondent's relatives

Flace (other than the respondent's own neighbor-
hood and downtown Dayton) in which the respondent
does most of his shopping and uses municipal
facilities

Respondents were queried on these items to investigate actual and future

patterns of residential mobility (e.g., direction of movement from

Some of these issues have been raised in Paper Four.
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previous residence to present residence and from present residence to

preferred future residence), spatial-social relationships (location

of friends and relatives), and spatial-functional relationships

(location of job and shopping activities).

SOCIOECONOMIC CHARACTERISTICS OF DAYTON SUBAREAS

Table 6-31 shows the responses to each of the location questions.

Among the basic findings were:

o Over 40 percent of the respondents presently or previously

lived in the central city (sectors 1-4), but only 13 per-

cent expressed a preference for living there in the future;

over 40 percent expressed a desire to live in the outer

suburbs (sector 9) or totally outside the Dayton area

(number 10).

o Northeast Dayton (sector 2) was the location of over 20

percent of the main wage earners' jobs, although only 6.5

percent of the respondents lived in that area.

o Over 50 percent of the respondents' relatives were located

in the outer suburbs or areas totally outside of Dayton.

The major socioeconomic characteristics of the residents, by

these geographic subareas, are shown in Table 6-32. The results

dramatically show the residential variations in Dayton. Southwest

Dayton (sector 4), for instance, is over 90 percent black, has the

lowest percentage of college graduates (1.6 percent), the lowest per-

centage of families with incomes over $15,000 (0.0 percent), the lowest

percentage of homeowners (47.5 percent), the highest ratio of Democratic

to Republican political preferences (70.5 percent Democratic to 3.3

percent Republican), and the largest percentage of Protestant reli-

gious preference (93.4 percent). The southeastern suburban area

(sector 7) had completely opposite characteristics, but this should

not be interpreted as suggesting that all the subareas lie neatly on

one continuum. For instance, the northwest suburban area (sector 5)

had the second lowest percentage of college graduates (5.6 percent),

but the second highest percentage of families with incomes over
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$15,000 (26.8 percent). Moreover, northwest Dayton (sector 1) had

the second highest percentage of blacks (20.6 percent), but also the

second highest percentage of college graduates (17.8 percent) and the

third highest percentage of families with incomes over $15,000 (25.2

percent). These observed socioeconomic characteristics, however, do

reinforce most neighborood characterizations of the Dayton area. The

west side of Dayton (sectors 1 and 8), for instance, is the only area

with any significant racial mix; the central city (except for the

northwest sector) is generally more impoverished than the suburbs

(compare sectors 2-4 with suburban sectors 5-9); and the Oakwood-

Kettering area (sector 7) is the wealthiest suburb.

The length of time of residence gives some clue to the rate of

residential mobility in the Dayton area, another basic factor necessary

in understanding the social geography. Tables 6-33 and 6-34 show the

length of time spent in the respondents' present residence and in Mont-

gomery County. In general, 40-50 percent of all respondents in the 9

sectors had been in their present residence for fewer than 5 years

(Table 6-33), but more than 70 percent of all respondents had been in

Montgomery County for over 15 years (Table 6-34). The northeast

suburban area (sector 6) differed most markedly; it had more respon-

dents with shorter tenure than any other area. Presumably this

reflects the large transient population affiliated with Wright-Patterson

Air Force Base.

MOBILITY PATTERNS

Five indicators of mobility were examined -- previous residence,

future residence, location of main wage earner's job, location of

friends, and location of shopping. Location of relatives was excluded

because, as previously noted, many relatives did not live in the Dayton

area at all.

Investigation of changes in residttnce (Tables 6-35 and 6-36) showed

that the largest percentages of respondents in all sectors had moved or

preferred to move within their own sector. The northeast suburban area

sit
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(sector 6) was again an exception; the largest percentage of its res-

pondents (28.0 percent) indicated that their immediately previous

residence was located outside Dayton; southwest Dayton (sector 4) also

had an unusually large number of respondents who had previously lived

outside Dayton (Table 6-35). The northwest suburban area (sector 5)

was also an exception; the largest percentage of its respondents pre-

viously resided in northwest Dayton (sector 1).

More interesting than these trends of movement within sectors

were the trends between sectors. Here, the general movement can best

be described as a centrifugal movement in all directions away from the

central city. In other words, suburban residents had generally come

from the central city, but not vice versa; moreover, for most suburban

sectors (sectors 5-8), the bulk of the residents moving from the central

city came from the adjacent central city sector. For instance, move-

ment tended to be from sector 1 to sector 5; from 2 to 6; from 3 to 7;

and from 4 to 8. This tendency was shown both for previous moves

(Table 6-35) and for desired moves (Table 6-36).

Investigation of main wage earners' jobs by location showed that

there was a tendency for respondents to work within the same sector

that they live (Table 6-37). The most pronounced trend, however, was

shown by the consistently large percentage of respondents who worked

in northeast Dayton (sector 2), regardless of where they lived. No

other single sector consistently served as a large employment center.

In addition, respondents from two suburban areas (sectors 5 and 9) had

a large percentage of jobs located in the central city. This finding

is somewhat interesting because one would expect the outer suburban area

(sector 9), in particular, to have fewer people working in the central

city due to the additional travel distance, but this was not the case.

For the last two categories, location of friends and location of

shopping and other activities, there was a strong tendency for both to

be within the sane sector as the respondent's place of residence

(Tables 6-38 and 6-39). The percentages were consistently high for

the location of friends within the same sector (Table 6-38), but
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southwest Dayton (sector 4) had an especially high percentage (83.6

percent), suggesting that the area is more socially isolated from the

remainder of Dayton than any other area.
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SUMMARY

This paper was prepared for the use of the Committee on Education,

which was one of several local committees that met periodically with the

Rand team during the course of the study. The data and analysis may be

of general interest to educators and to specialists in instructional

technology. The paper assesses current uses of television in the schools

of the Dayton area, considers the potential uses of cable communications

in education and instruction, and estimates the number of channels that

would be required for various uses.

Although schools in the Dayton area are already using television in

instruction more than the average for the nation, as in most cases else-

where they merely add it to existing instruction for what is termed

supplementary or enrichment purposes. Other uses of television require

basic changes to be made in the instructional system. The Dayton elemen-

tary schools use television for about 2.3 percent of their instructional

time and film screened in the classroom for about 1 percent of instruc-

tional time. In contrast, school districts that have their own closed-

circuit systems and generate their own programs use television for 10 to

30 percent of their instructional time.

We estimate that the cost of presenting a television program today in

Dayton's elementary schools is substantially lower than the cost of film

projection in the classroom. However, television is limited to one broad-

cast channel. Thus programs cannot be scheduled as conveniently for

individual teachers as can film projections. Cable may eliminate this

bottleneck and permit the presentation of film programs on television

from central origination points at relatively low cost.

Before and after school hours, channels could be used for other

purposes, including in-service teacher training and adult education.

*
We are indebted to all members of the Committee for assistance in

gathering information used in this paper.
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A group of schools may use as many as 35 channels or as few as one

or two, depending on their number and the range of services. These

services could include supplementary offerings (as in current practice),

basic applications in which the whole instructional process is redesigned

to incorporate and integrate television, an on-demand film and video-tape

service from a central origination point to the classroom, and service for

homebound students. The last could involve program origination from many

classrooms and would require cables with two-way audio and video capability.

When the cable system is being installed, the additional labor neces-

sary to install an extra line along only those routes that interconnect

schools, hospitals, and other institutions would be low, because the

mileage of such "dedicated lines" would be about one-tenth the total

mileage of the proposed metropolitan cable plant. Prorated costs for the

additional cable would amount to about $2,000 a school, and less if medical,

governmental, and industrial institutions were also included.

Schools might be grouped in clusters of four to 15. Most would con-

stitute entire suburban school districts. Within a cluster, schools could

share each other's resources with their own origination studios. Clusters

could be interconnected if programming is to be more widely shared. The

cluster system has the further advantage that a set of channels used by a

given cluster on one trunk line could be used for other programming on

another trunk line serving the next cluster, and so on. Moreover, central

switching points would make possible the sharing of programs among clusters

whenever desired.
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I. INTRODUCTION

The needs of schools for cable channels over the next five or ten

years will depend on the direction of educational change. If the trends

toward individualized instruction, flexible scheduling, non-graded schools,

open schools, and the like gather momentum, television in conjunction with

large numbers of cable channels could play an immensely important role.

However, schools in general are highly resistant to change, and most of

the innovative uses suggested in this report will more likely involve

schools with classrooms, class groups, and bell schedules much as these

exist today. A conservative model for school television of the future

continues the scheduling of instruction to class groups, which for some

130 years has enabled school systems to handle large numbers of children

at relatively low cost. A second, more radical model incorporates the

practice of making instruction available on student demand, on an unsched-

uled basis.

The first model allows for the addition or the integration of tele-

vision without doing great violence to traditional instruction. Lessons

in the conventional classroom group are retained; instead of listening to

a classroom teacher, the class follows a television teacher, while the

classroom teacher concentrates on other tasks. This is considered by many

to permit better use of teachers. In this first model the schools add

television viewing as supplementary or enrichment instruction (the way

most instructional television is currently used), or they may use it to

provide the basic information of an entire curriculum. In either case,

the general nature of group instruction, as we know it, is retained.

*
The author is indebted to many people in the Dayton area for assist-

ance in the collection of data, particularly Robert Wood, Director of the
Southwestern Ohio Instructional Television Association. Thanks are also
due to Harold Wigren, Associate Director of the Division of Educational
Technology of the National Education Association, for reading and commenting
on an original draft. These comments have been incorporated, as far as
time and space would allow, much to the improvement of the document.
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The second model is more radical. If current trends continue, we will

see more and more uses of individualized instruction. Instructional tech-

nology may make it possible for students to escape from the group straight-

jacket without the prohibitive cost of tutoring; each student may progress

at his own pace through a given curriculum, receiving unscheduled infor-

mation presentation tailored to his particular needs.

These two models represent extremes: simultaneous viewing of scheduled

programs by large nufflbers of students, or individual viewing of unscheduled

programs, similar to reading a book. Between the two extremes are many

possible combinations:

1. Some courses of study may be individually paced, while others

are not.

2. Individual pacing may be encouraged within segments of instruc-

tion (a half-day to a week in length), with fast learners free for other

things when they finish and slow learners devoting additional time. Then

all students start together again for the next segment.

3. Semi-individual-progress systems called "tracking" have been in

use for many years. Each heterogeneous class group is divided into a

number of more homogeneous subgroups, based on student background or cap-

ability. Each subgroup bears more similarity to corresponding groups in

other classrooms and in other schools than to its main classroom group.

The aggregate of all subgroups with the same characteristics might be

called a "set." Although isolated from each other, all members of such

a set could logically progress simultaneously at the same pace. Thus

they could all utilize scheduled instruction, portions of which could be

provided by television. Each sec, however, would receive a different

series of programs, or the same series but at a different rate. Individuals

could then be free to change sets at will, to drop down a set and go more

slowly if they wish, or to move up a set and go more rapidly if they can.

4. Television may be provided to heterogeneous groups at.the start

of each learning segment, with individual progress within the segment
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limited to instructional activities that do not require television, such

as by using supplementary printed material.

Obviously, the need for cable channels by the schools will depend

greatly on their instructional strategy. Conversely, the strategy the

schools choose will depend on the kind and amount of cable service avail-

able.

Given the possibilities for individualized instruction that technology

will make available within the next decade, we can foresee several types

of systems, differing in the kind of response required of the learner,

and in the responsiveness of the program to the learner's needs. At one

extreme, a one-to-one relationship would exist between the playback

machine with its programming and the individual student. These systems

are classed as independent-access systems: The student may make a selec-

tion from a program library and use the material by himself. Today, many

independent-access systems are more limited, depending on whether the

number of users exceeds the number of playback machines or units of the

desired program. When there are several users for a given program, book,

or playback machine, one must resort to grouping isolated users into sets

of simultaneous viewers, or queueing up users until the equipment or book

in question is available.

The most familiar independent-access system in use today is the

library of books and printed materials. The provision for prompt external

independent access for media other than the printed page is difficult and

expensive; internal independent access is even more so. Yet, there is a

certain degree of internal independent access in most audio- (and some

video-) tape machines: stop, start, fast forward, fast reverse, and in

many instances an indexing system.

Information systems with independent access may include the following:

o Standard, program-paced media. The user selects the desired program

but has no control over its progress. The program may include

stimuli for student response; that is, the learner may be asked

questions for which he is to construct or select answers. The
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program may then give him the correct answers. One program pre-

' sentation may simultaneously serve any number of students.

o Learner-paced media. The user selects the program he desires, as

above, but he may halt the program at any point, or the program

may automatically stop after a question has been asked or a

problem posed, to be started again when the user is ready. As

before, correct answers are given by the program with which the

learner may compare his responses and keep his own score if

desired. One program presentation serves only one user or a small

group.

o Machine-paced media. The program is limited to material requiring

selected responses. The student's reponse is fed back -- teaching-

machine style -- and the machine does not allow the program to

proceed until the correct selection has been made. One presentation

serves only one student.

o Adaptive-program media (branching, reviewing, leapfrogging).

Anticipating that some students will answer questions incor-

rectly, the program designer interprets these errors in terms

of student need and provides different routes through the

material for different kinds of students, based on their

responses. Adaptive-program systems may be as simple as a

multi-paced book or as complex as computer-managed instruction.

As above, these systems serve only one student at a time.

A student's remote selection of programs from a library needs only

the simplest type of two-way system. Start-stop control over the centrally

located playback machine would require only a single feedback. Even the

selection of one of several possible answers to a question would require

only digital pulses.

Machines can rapidly evaluate selected reponses. However, in the

foreseeable future, anything other than the very simplest respOnses will

necessitate knowledgeable humans for the evaluation process. Because

such people will be both expensive and in short supply, the feedback of
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most constructed responses (drawing, writing, and the like) will most

likely not be feasible. Instruction requiring complex responses will

probably be designed so that the learner himself may compare his results

with a standardized model to evaluate his own work.

The potential uses of television in the schools are based on the

assumption that the major mode of instruction will remain the conventional

classroom group and teacher. Presentation, drill and practice, and other

instructional methods may gradually be applied in the individual mode,

but within the next decade they will be largely a supplement to conven-

tional instruction.

The remainder of this paper is divided into four sections. Section IT

discusses some of the major uses of instructional television in the group

mode, where distinctions are made between supplementary and basic appli-

cations within the context of the first model described above. Section III

is a brief study of the current uses of television and film in the Dayton

area schools, which serve as a basis for a discussion of future uses.

Section IV is concerned with a range of potentially attractive applications

of cable in education and training. In light of these applications, Section

V is concerned with estimates of the number of channels that might be

required in the Dayton area.
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II. INSTRUCTIONAL TELEVISION IN THE GROUP MODE

SUPPLLAENTARY AND ENRICHMENT APPLICATIONS

The most common use of television in the schools is for supplementary

or enrichment purposes. Television used in this fashion rarely consumes

more than 3 or 4 percent of a student's total school hours. In this

function television 'q not something altogether new, since audio and visual

aids have long been used E0 enrich teachers' verbal presentations.

However, experience has shown that the teacher who simply shows a

film or television program, and then goes immediately into another subject,

might almost as well not have used the television or film at all. Even

though the medium may do a complete job of presenting information without

assistance from the classroom teacher, presentation of information alone

is not enough to ensure that learning takes place. The new information

must be integrated into the curriculum, be related to previous learning,

and become the subject of classroom activities and discussion. Television

program packages typically include a prir_ed "teacher's manual" that

describes each program and includes suggestions to the teacher on preparing

the student for the program and following up. Thus, the classroom teacher

remains the key figure.

Programs of any sort, whether screened in the classroom on a pro-

jector or carried by television, will not provide effective supplement

or enrichment unless the teacher wants them. believes in them, and inte-

grates them into the activities of the course. It is for this reason that

simply produced, local programs in which the teacher a personal interest

and commitment are often more effective instructionally than elaborate

programs produced by some distant production center for nationwide disft

tribution. The effectiveness of media materials, in short, depends as

much on their use as on taeir content. Examples of the "failure" of film

or television in the schools often turn out, on examination, to be failures

of utilization. The need to convince teachers of the value of the materials

Lawrence McKune, Compendium of Televised Education, Michigan State
University, 1968.

357
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and of training them in the best ways of using them is all too frequently

overlooked.

An example of effective local programming can be observed in the

closed-circuit television system of the Norwood, Ohio city schools. This

school system produces inexpensive programs using techniques that might

normally be considered too sophisticated for a small group of essentially

amateur performers and producers. A total staff of seven (including the

television teachers) produces 80 programs during the school year and also

operates equipment for the 'ransmission of some 12,000 films and tapes

into the classrooms. Many of the locally produced programs use a dramatic

format, including elaborate uses of costume, makeup, and scenery. The staff

has used such sophisticated techniques as video-tape editing and single-

frame animation. In reading programs, or example, letters move, march,

dance, and rearrange themselves in delightful ways. Most effective,

however, are the puppet characters, built on the simple stylized pattern

of the Sesame Street "monsters," and operated and voiced by the studio

crew. Before concluding that local programming must be limited to stand-up

teaching and only the simplest production techniques, the educator should

visit Norwood.

Of course, there is also a need for professionally produced, nationally

distributed programming. The new Children's Television Workshop reading

series, "The Electric Company," will probably teach reading faster to more

kinds of learners than Norwood's locally produced "Reading Carnival" or

"Wonderful World of Words" programs. Spreading the high production cost

over four-fifths of all beginning readers in the nation can make the per-

student cost of "The Electric Company" very low indeed. But Norwood has

no.: been wasting its time. Supervisors have reported an average increase

of 100 percent in reading speed and a rise in comprehension level from

40 percent to 70 percent, after 28 weeks of reading programs.

Fortunately, the schools in the Dayton area are experienced in the

supplementary uses of the media. Although few classrooms have permanently

installed television receivers, most schools have one or two mobile

receivers that can serve two or more instructional areas. The majority

35-s
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of school children in the Dayton area have had exposure to classroom tele-

vision and probably all have seen films projected in the classroom, audio-

visual room, or auditorium.

BASIC APPLICATIONS

The distinction between presentation of basic information and the

supplementary uses discussed above is that in basic presentation the

learner receives his first introduction to each item or unit of the curri-

culum via television. The television presentation is then supplemented

and applied by the classroom teacher. This is the preferred method in

many schools because it can have a substantial impact on student achieve-

ment and per-student cost. In some schools television is used in this

manner between 10 and 33 percent of the time, depending on grade level,

When enrichment television, say, is added without anything else

being reduced, total instructional cost must rise. However, when tele-

vision is used for basic presentation, other changes must be made. In

particular, opportunity arises to make changes allowing a greater student/

teacher ratio and hence a per-pupil saving in the area of greatest educa-

tional costs. (Some districts spend as much as 65 to 75 percent of their

budgets on teacher salaries.) For example, teacher aides may be hired

and teacher-class groupings may be redeployed as is done in Anaheim and

in Santa Ana, California, There, television subjects such as social

studies, science, language, and art are presented to class groups of about

75 pupils in "resource" rooms, while skills subjects such as writing,

spelling, and arithmetic are handled in the conventional classroom manner

with about 25 pupils per teacher,

A four-year study evaluating the Anaheim system concluded in part

that subjects taught through televised instruction were superior to tra-

ditionally taught subjects; more content was taught and retained for a

greater length of time through televised instruction than through

"Redeployment," pamphlet, Anaheim Schools.

34.3
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conventional means; and more content was taught and retained for a greater

length of time in large classes (75 students) with television than in

small classes with television.

A similar, but expanded, method to that used in Anaheim is the

Jefferson County school system in Kentucky. The system uses one broadcast

channel on the local ETV station in Louisville during school hours.

Ninety-six schools are served, including 20 high schools. A teacher

redeployment plan is used in some 50 elementary schools. The class groups

in resource rooms are much larger than those in Anaheim, running between

150 and 200 pupils.

Despite these successful experiences, basic changes are difficult to

make in the educational system. There is a widespread belief, based on

the concept of conventional self-contained classrooms, that the fewer

pupils per teacher the better. Although a one-to-one tutoring situation

and very small class groups do make a difference, once a conventional

class exceeds 15 students or so, there is no evidence to show that any

further increase makes a significant difference. In fact, the Anaheim

studies suggest that in some cases students can learn more and retain it

longer in large classes. Because of the widely held myth of the efficacy

of the smaller class group, the PTAs and the general public have opposed

many efforts to redeploy teachers and to rearrange class groups in the

schools. Teachers have also supported this stand because conventional

instruction in smaller classes is easier for them.

A higher student/teacher ratio means that fewer teachers will be

, required and, for some observers, this raises the fear of mass firings

as soon as television receivers enter the schoolrooms. In districts that

merely add television to existing procedures, this is clearly not the

case. Even those that use television for basic presentation have redeployed

rather than fired teachers; they simply make fewer teacher replacements

for the following year or so.

Welty Lefever, Summary of Instructional Television Evaluation,
Anaheim City School District, Anaheim, California, 1963.
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Many teachers are honestly concerned about the quality of instruction

and cannot imagine how television instruction can possibly improve their

classroom teaching. They feel that it threatens to rob them of their main

role in the instructional process -- a purveyor of information. If a

teacher is not to be the presenter of information in the classroom, some

teachers ask, then what role is left except that of monitor, clerk, and

corrector of papers?

However, many educators today regard the presentation of information

as a relatively unimportant function of the teacher, and one that can be

better performed in most instances by other means. Relieved of this duty,

the teacher may spend more time devising class activities and diagnosing

the problems of individual students. The management of student activities,

such as discussion of the information presented through other means, and

problem solving in which the information must be applied and used, are

teacher roles that are far more important than lesson presentation. How-

ever, because reorganization and redeployment entail fundamental changes

in teaching procedures and in the attitude of teachers toward their pro-

fession, they will be slow to develop.

20.
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III. THE CURRENT USES OF INSTRUCTIONAL TELEVISION AND FILM

IN THE DAYTON AREA

FACILITIES FOR INSTRUCTIONAL TELEVISION

In the spring of 1970, 75 percent of the public schools in the United

States had at least one television receiver; the median number was three

sets per school. In addition, 26 percent of all public schools possessed

video-tape recorders.

The Dayton area appears to be above average (see Table 7-1). It has

about 3.4 television sets per school, with nearly every school having at

least one. Over one-half of the Dayton area secondary schools possess

video-tape recorders. Moreover, 66 schools (30 percent) have intra-school

wired distribution systems encompassing every classroom. In the geograph-

ical area covered by this study, 2,375 classrooms are now wired to receive

television -- about 44 percent of all classrooms. In addition, 10 schools

operate closed-circuit television (CCTV) systems. Each of them has one or

more cameras with which to originate programming, or video-tape recorders

for playback. By either of these means, television signals may be trans-

mitted to wired classrooms.

Dayton is barely within the coverage area of WMUB-TV, Channel 14,

Oxford, Ohio, and also of Channel 48 in Cincinnati, both of which are non-

commercial stations in the Ohio ETV network. (At the present time Ohio

has seven ETV stations with another six planned or under construction.)

The signal from Oxford is also received and retransmit:ed on Channel 72

in the Dayton area by a small translator owned and operated by the Oxford

station. Some schools, however, cannot receive a usable signal either

directly from Oxford or from the local translator. This problem will be

alleviated when the new educational station on Channel 16, Dayton, goes

on the air.

*
Basic Statistics on Instructional Television and Other Technologies--

Public Schools, Spring 1970, Bulletin, No. 7, National Center for Educa-
tional Statistics, February 9, 1971.

.1362
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Dayton has been one of the nation's largest metropolitan areas still

without noncommercial television. However, an independent commercial

station previously operating on Channel 16 went into bankruptcy some

months ago, and its transmitter and other equipment have been sold to the

State of Ohio for use by its educational television network.

Ohio will probably not have funds immediately for film chains, video-

tape machines, or live studio origination equipment. Consequently, Channel

16 will be programmed by the ETV network and will operate as a satellite

transmitter with a skeleton staff of technicians, carrying programs that

are originated (or played back from films or video-tapes) in other Ohio

cities where the network has the necessary facilities. The current

WMUB-TV service of 50 programs a week, now provided either directly or

via the Channel 72 translator, will be carried on Channel 16 during the

day. This should greatly improve the quality of reception in the schools.

Existing television sets that receive Channels 14 or 72 should in most

cases also be able to receive Channel 16 without modification.

With the availability of cable, most of the districts would probably

not choose in the near term to launch sweeping changes in operating pro-

cedure; they would use the cable as they now use the ETV station -- as

an alternate source of the same service received over the air. The FCC

requires that cable television systems carry all local stations, so the

availability of Channel 16 on cable is assured.

THE SOUTHWESTERN OHIO INSTRUCTIONAL TELEVISION ASSOCIATION (SOITA)

A rather comprehensive service is offered for elementary and secondary

schools by SOITA, which contracts with educational TV station WMUB-TV in

Oxford for broadcast services. During the 1970-71 school year 50 separate

instructional courses were offered, many of which consisted of 20 or 30

programs, averaging 20 minutes in length. Fifteen series were directed

to the primary grades, kindergarten through grade 2; 25 to the intermediate

grades, 3-6; 12 for junior high-school use; and 11 for use in the senior

high-school grades. One series of six programs was offered for teacher

in-service training.



7-18

That these programs were intended for supplementary rather than basic

use is apparent from the wide range of grade levels that many of them were

intended to serve. Seven out of 49 covered a span of three grade levels,

three spanned four levels, nine spanned six levels, and one program, a

current-events subject called "Places in the News," covered the fifth

grade through senior high school -- a span of eight levels.

In addition to providing program service, SOITA assists schools in

training teachers in utilization and encourages closed-circuit production

on a local level within the school or district. It also helps in drawing

up specifications for TV equipment and distribution systems when bids are

to be solicited. Occasional assistance is provided in producing and video-

taping special events within the school and in the evaluation of instruc-

tional television (ITV) uses. For ITV programs and the other services,

the school must pay a fee for each student registered or enrolled in the

program.

Table 7-2 lists the school districts that are members of SOITA. Three

of the 28 local Catholic schools also are members. Notably, none of the

school districts listed in Table 7-1 have enrolled any of its grade 9 to

12 high schools in SOITA. As shown in Table 7-1, Dayton's secondary

schools have only a total of 11 television receivers.

The paucity of television use at the secondary level reflects the

difficulty that most school districts encounter in scheduling high-school

classes to fit a broadcast schedule. Television can be useful at the

high-school level only if (1) classes are redeployed so as to meet in

large groups for the programs, or (2) many channels are available so that

programs can be repeated many times. The Santa Ana CCTV system, for

instance, repeats films or tapes as many as 15 or 20 times. Such repeat

programming, possible on cable, would be impossible today in the Dayton

area since SOITA programs are transmitted on only one broadcast channel.

An important role for cable could be to provide greatly expanded television

service to the secondary schools.

The SOITA service is supported by annual fees levied on the partici-

pating schools. A sliding scale is used: The charge is 80C per average

at 5
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daily attendance (ADA) for the first 3,000 students enrolled, 60C per

ADA for the next 3,000, and 50C per ADA for any over 6,000. This cost is

very small compared with the amount spent by school districts that operate
**

their own closed-circuit systems and produce their own programs.

If all SOITA programs were used in at least one of the grades for

which each is suitable, the total scrvice would amount to 7.2 percent of

the instructional time. However, since the utilization of television is

optional on the part of the teacher, and supplementary in nature, it con-
***

sumes an average of about 2.3 percent of classroom time.

COST OF INSTRUCTIONAL TELEVISION

As largest user of SOITA in the proposed metropolitan cable area, the

Dayton School District pays SOITA an annual fee of $20,000 for service to

elementary schools plus $1,000 yearly for printed guides to assist teachers.

In addition, it spends about $3,500 a year for maintenance of reception

equipment. Thus, the total annual operating cost is $24,500 (see Table 7-3).

*
A standard basis for measuring school enrollment.

**
In Hagerstown, Maryland, for example, $16 per pupil per year is

spent for 15 percent of instructional time with television. General
Learning Corp. estimates $33 per pupil per year for 10 percent of instruc-
tional time (Cost Study of Educational Media Systems and Their Equipment
Components, General Learning Corp., for U.S. Dept. of Health, Education
and Welfare, Office of Education, Bureau of Research, May 1968).

***
135 television sets operating x 4 users per day = 540 programs /day.

540 x 160 = 86,400 TV programs screened per year, based on 160 school days
shown in Table 7-6.

86,400
1,470 classrooms (K - 8 plus special education)

59 television screenings
per class group (also
per student). 59 programs

x 17 minutes average length = 1,003 minutes of television per student per
year. 160 days x 275 minutes/day = 44,000 minutes per school year.

1 003
= 0.023 or 2.3 percent of instructional time.

c0-66

n 7
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Table 7-3

COST OF SOITA PROGRAMS TO DAYTON PUBLIC SCHOOLS

Capital Equipment Items Units
Unit Cost
(dollars)

Total Capital
Investment
(dollars)

Lifetime
(years)

Receivers 135 210 28,350 6

Stands 135 40 5,400 20

ISDSa
Headend equipment

b
15 800 12,000 10

Classrooms wired 770 30 23,100 20

Antennas
VHF (2 outlets) 29 250 7,250 10

UHF (6 outlets) 14 400 5,600 10

UHF (12 outlets) 2 1,000 2,000 10

Towers (50 ft) 10 150 1,500 10

Total 00 85,200 00

Annual Operating Costs

Maintenance 00 3,500
Program Fees 20,000
Resource Guides 1,000 00

Total 24,500

Per TV Receiver 135 181 Os

Per Wired Classroom 770 32

Per Elementary School
(District-wide) 58 000 422 Os

Per Elementary Classroom
(including Kindergarten
and Special Education) 1,471 17

a
Intra-school distribution system.

b
Includes master antenna, converters, distribution amplifier, etc.
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In its elementary schools, Dayton has invested $85,200 in television

receivers, classroom wiring, antennas, and other equipment. These Items

are also shown in Table 7-3.

In order to make extensive use of cable by the end of the decade,

both elementary and secondary schools in the metropolitan area must

increase their investment in facilities for instructional television.

The cost of drop lines to each school from the cable feeder or trunk

would be included along with wiring of individual classrooms and purchase

of additional receiving sets. In Table 7-4 we consider the aggregate

cost that might be involved. If we neglect whatever transmission costs

on cable might be levied against the schools and consider only the invest-

ment costs for reception in each classroom, an investment of slightly

over $7,500 per school would be required. As this would probably not all

be expended at once but would build up over an eight-year period, it would

average about $950 a year. For the Dayton City School District, the cost

would be under $8,000 per school, or slightly under $1,000 per year, as

shown in Table 7-4. (These costs are based on the projected 1980 enroll-

ments in Table 7-5.)

THE CURRENT USE OF INSTRUCTIONAL FILM IN DAYTON

If films could be projected centrally, fed to the classrooms as a

video signal, and displayed on television receivers, there would be no

necessity to transport them to schools and operate projectors in the

classrooms. The present extent of use and the cost of conventional film

presentation in the Dayton elementary schools can be compared with that

of television in accordance with the basic estimating relationships of

Table 7-6. The Dayton School District has a library of about 2,500

prints, encompassing 2,000 different titles and 500 duplicates. During

the school year 1970-71, 39,379 bookings were made, including 8,561 at

high schools. This is an average rate of 778 per year at each high

school, where each title is generally used three or four times, and 531

per year at each elementary school, where each is used only onze. In

3C9
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Table 7-4

RECEPTION AND DISTRIBUTION EQUIPMENT NEEDS PROJECTED TO 1980
(hised on enrollment projections in Table 7-5)

Items

Units
Needed

Av. Cost
Per Unit

Total

Investment

Dayton Metropolitan
Arena

TV sets 7,600
6

175 1,330,000
Stands 6,8474 40 273,880
Headends 189 800 151,200
Wired classrooms

e
5,224d 30 156,720

Cable-to-school drop lines 255 100 25,500

Total ... ... 1,937,300

Per school (255 schools) ... ... 7,597
Per school per year

(over 8 years) ... ... S50

Dayton City Schools only
at .94 current size

TV sets 1,896E 175 331,800
Stands 1,7618 70,440
Headends 48. 800 38,400
Wired classrooms 1,1261 30 33,780
Cable-to-school drops 63 100 6,300

Total ... ... 480,720

Per school (63 schools) ... ... 7,630
Per school per year

(over 8 years) ... ... 954

a
School districts listed in Table 7_5.

b
190,000 pupils divided by 25 per classroom (current Dayton Metropolitan
Area) = 7,600 classrooms (all existing sets will need replacement by 1980).

c
7,600 minus an existing 753.

4190,000 pupils divided by 746 per school (current average) = 255 schools;
255 mints an exisi.i.6

eWired classrooms minus existing ones (7,600-2,376 = 5,224).
f
51,200 pupils divided by 27 per classroom (current Dayton City average)
= 1,896 classrooms.

1,896 minus an existing 135 = 1,761
h
51,200 pupils divided by 809 per school (current Dayton City average)
= 63 schools minus an existing 15 = 48.

11,895 minus an existing 770 = 1,126.
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Table 7-6

BASIC ESTIMATING RELATIONSHIPS

Gross
Time

Net Instructional
Time

School weeks per year 36 32
S(.hool days per year 180 160
Elementary school hours/day 5 4-1/6
Elementary school minutes/day 300 250
Secondary school hours/day 6 5

Secondary school minutes/day 360 300

terms of individual classroom screenings, the average for secondary schools

is about 52 films per classroom per year, and for elementary schools about

22.

There are about 200 projectors in use for the 39,000 students in

Dayton's elementary schools. If they were all purchased at $390 each

(the price now being paid by the School District), the total investment

for projectors would be about $78,000. To this should be added an equal

number of screens and projection stands or carts, bringing the total up

to about $94,000. If annual servicing and lamp replacement amounts to $85
**

a projector, equipment maintenance would amount to $17,000 yearly, or

to about 18 percent of the capital cost of $94,000 per year.

The average lifespan for films is usually estimated to be five years,

although this figure is sometimes exceeded. At the five-year rate, a

. replacement of 20 percent of the 2,000 titles and 500 extra prints would

For high schools: 8,561 bookings x 3.5 screenings f 578 classrooms =
52; for elementary schools: 31,818 bookings x 1 screening 1 1,470 = 22.

**
James W. Brown and Kenneth Norbert, Administering Educational Media,

McGraw-Hill Book Company, Inc., New York, 1965.
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amount to replacing 625 films. The probable costs at this rate would be

$138,000 annually (625 films x 17 minutes x $13). If this cost is equally

split between elementary and secondary schools in accordance with relative

use, the share for !Ale elementary schools would be about $69,000. Thus,

the present operating costs of servicing the elementary schools with 22

films per year per classroom include maintenance of $17,000 and software

replacement of $69,000 for a total of $86,000.

With these figures, a rough estimate of the cost of screening a film

in a classroom may be obtained by dividing the total yearly expense by

the annual number of screenings. Using the annual recurrent cost figure

of $86,000 and dividing by 31,818 screenings, we estimate the cost per

screening at about $2.70. If the investment in projectors is divided by,

say, eight years of useful life and added to the annual cost, the cost

per screening would rise to about $3.00.

Although these cost figures cannot be considered hard data, they do

allow for a rough comparison with the present costs of instructional tele-

vision. If a similar calculation is made for the current uses of tele-

vision by the Dayton elementary schools, the program fees to SOITA must

be included, and also the cost of maintenance of the school reception

equipment and the cost of resource guides (see Table 7-3). The total cost

of $24,500 must be divided by an estimated total annual number of class-

room screenings of instructional television programs. If each of the

District's 135 television sets were used four times daily, this figure
**

would amount to 86,400 screenings annually if three times daily, the

figure would be 64,800. Using 75,000, tl as an estimate, we compute

the cost per television presentation, including only annual recurrent

costs, at $0.32. If the items of capital expenditure listed in Table 7-3

are each divided by their respective lifetimes, added together, and then

combined with the annual recurring costs, the total rises to $33,350.

The 3.5 screenings times 8,561 bookings for the secondary schools,
totaling 29,964, is about equal to the 31,818 bookings and one screening
for elementary schools.

**
135 sets x 160 days/yr. x 4 times/day = 86,400.
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This annual figure divided by 75,000 gives a cost per screening of $0.44.

We estimate that screening a film in the Dayton schools oonts about nevon

more than the showing of a SOITA television program.
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IV. FUTURE USES FOR INSTRUCTIONAL
PROGRAMMING ON CABLE

DEMAND-ACCESS PRESENTATION OF FILM PROGRAMMING
IN THE CLASSROOM

The use of television as a replacement for film in the classroom

appears to entail substantially lower costs. However, one problem of

television today is its inflexibility. Limited to one television channel,

teachers do not have the same freedom to select programming that they have

with film. The many channels made available by cable could eliminate this

problem and greatly increase the opportunities for distributing film pro-
*

gramming with television.

Today, the teacher must book both film and projector, set up pro-

jector and screen, darken the room or move the class to a special audio-

visual room that can be properly darkened, thread and operate the projector,

and then reverse the entire process after the film has been shown. This

complexity has greatly inhibited the use of film in classrooms. Adjusting

to the fixed schedule of television transmission has proved easier for

many teachers than screening their own films. It is partly for this

reason that the use of television in the Dayton elementary schools exceeds

the classroom use of film.

True, when films are projected in the classroom, they are generally

viewed on a much larger screen than television, and films are usually in

color and have greater sharpness and a better gray-scale range than tele-

vision. However, so far as has been determined, film and television make

essentially the same contribution to cognitive learning. Perhaps 5 to 10

percent of instructional films would lose some effectiveness if presented

on TV; some may have motivational purposes for which color, sharpness,

and relatively large screen projection contribute greatly; others may

*
However, there is a potential copyright problem in the distribution

of film programming on cable. With rented films shown repeatedly an demand
in numerous classrooms, new copyright arrangements may be needed to avoid
current restrictions on the multiple display of rented films.
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contain information or aesthetic elements that depend on these qualities.

Many contain print that is not readable on the small TV screen from the

back part of a classroom. By and large, however, the televising of a

film has not been considered damaging to its instructional value. Thus,

for cognitive learning at least, we may regard film and television as

being of equal effectiveness.

An interesting current application of cable for on-demand presentation

of film programming is in Ottawa, Canada. For over two years the Northern

Electric Company, in cooperation with Bell Northern Research, Ltd., has

transmitted film and video-tape programs from a central projection point

via cable to an experimental group of five schools -- three primary, one

junior high, and one high school,
*

totaling 155 classrooms. Films and

video-tapes are projected on request. The teacher refers to a cross-

indexed catalog listing films and tapes in a library of 2,600 titles.

Request is then made by ordinary telephone for a specific time later that

day or the next, or even immediately. At the time of request, the teacher

is informed by phone which of the 12 cable channels is to carry the

program. Seven film chains and seven video-tape machines are in use for

playback purposes.

The Ottawa experience suggests two areas where improvements may be

possible over the next decade -- increased automation at the origination

point, and remote control of the presentation by the teacher. Ottawa has

tried a method of automated program booking using a touchtone phone pad

and conventional equipment for on-line booking. In one experiment, the

librarian answering the phone punched the information into a computer and

read back the printout to the teacher to inform her of the time and channel

for transmission. In another experiment, 17 teachers were given touchtone

pads and asked to punch in their own requests; the resulting printout was

then read to them over the phone, as before. .n automated booking system

of this sort could reduce the need for central personnel. Full automation

*
Colin A. Billowes, "On-Demand Educational Television Program

Retrieval System for Schools," Proceedings of the IEEE, Vol. 59, No. 6,
June 1971.
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of the entire system will probably be possible only when a "jukebox" video

cassette player is developed similar to some of the large data-base auto-

matic microfilm display devices already available. Such equipment is too

expensive at this stage for public-school use. However, given the current

rate of advance in the state of the art, automated means of selecting

cartridges or TV cassettes from a large library may very well be available

in this decade.

With respect to remote control of the presentation by the teacher,

if films are being transmitted to only one classroom at a time, and if

the cable system for the Dayton area incorporates digital response from

each classroom (unlike the one-way cable system in Ottawa), the following

might be added:

1. Freeze-frame. The ability to halt a film while retaining a still

image on the screen can greatly expand a film's usefulness to a teacher.

The teacher could relate things seen to previous class experiences, ask

questions of specific students, and allow time for response.

2. Reverse. The ability to repeat an action two or three times is

often very useful.

3. Stop-start. Rather than have the film start as soon as it is

threaded, a ready indicator could be used to signal the teacher that the

film is set to go. At the most convenient time, depending on what is

happening in the classroom, the teacher could start the film by remote

control. (It might also be useful to have a stop control separate from

the freeze-frame button, so the teacher could use part of a film and

reject the remainder, thus signaling that use of the film has been com-

pleted, and that the projection and transmission chain can be released

for other classrooms.)

IN-SERVICE TEACHER TRAINING

In a recent study made by the Fund for Media Research involving nearly

500 respondents in 16 "Great Cities," respondents in 13 of the 16 citie.i

listed "staff development through in-service education' as a primary

3;.;
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*
need. This was consideably greater than "more relevance of teacher

preparation" (9 out of 16), "greater supply and retention of teachers"

(4 oui of 16), or "attitude and commitment of teachers" (2 out of 16).

Most teachers are encouraged to take some continuing education,

but their heavy schedules generally preclude much study during the

school year. Television could provide a convenient way of taking

in-service courses. The lectures of a course can be transmitted

to reach the teacher at the most convenient time, thus eliminating the

need for travel. Typically, in-service courses are broadcast at noontime

or at 3:30 p.m. Early morning is also a fairly convenient time for in-

service programs; say 6:00 or 6:30, at which time programs are received

in the home, or 8:00 or 8:30, when they are viewed after arrival at school.

Commercial broadcast stations have frequently made a half-hour on Saturday

morning available at no cost for teacher-training programs as a public

service.

It is difficult to assess the potential for enrollment in in-service

courses. An indication of present local demand, perhaps, can be inferred

from the SOITA schedule on WMUB-TV, which provides only two or three

short teacher-training program Jeries each year. Although no one elementary-

school teacher could probably find time for more than one in-service course,

the maximum demand could be estimated by assuming that three out of four

teachers may be taking one course, and two of the three would be taking

that course by television.

There are some 5,400 publiz and parochial classrooms in the proposed

Dayton cable area, and possibly 6,000 teachers. According to the above

assumptions, this means a potential population of 3,000 divided among

several courses. To estimate the number of courses that might be required

we note that one survey of the uses of television for in-service teacher
**

training lists over 300 entries. The school district listing the largest

*
Charles W. Benton, Wayne K. Howell, Hugh C. Oppenheimer, Henry H.

Urrows, Television in Urban Education, Praeger, New York, 1969.
* *
McKune, Compendium of Televised Education.

a''S
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number of courses (14) was Philadelphia. In light of this information,

and considering the general uptrend in the use of television for many

purposes, it would probably be considered conservative to say that in 1980

agencies in the Dayton area would want to provide at least 12 different

courses simultaneously. If they averaged, say, 12 or 13 weeks in length,

this would amount to an annual total of 48 courses.

Twelve courses, each with one half-hour program scheduled per week

and repeated twice, would require 18 hours of channel time weekly. Since

this time would of necessity be scheduled outside of regular class hours,

no additional channels would be required.

SERVICES TO HOMEBOUND STUDENTS

Some school systems operate programs for sick or homebound students,

but this service is expensive and not too effective. Cable could provide

several advantages for this purpose. The number of homebound students

amounts to approximately 10 percent of the student population. Taking

fourth grade as an example, at present the Dayton school6 include approx-

imately 4,385 fourth graders. If 40 percent of the homes from which these

students come ware on the cable and 75 percent of homebound students were

able to tune in and keep up on their school work, then the total audience

for the daily hour or so of fourth-grade programming (distributed in

segments through the day) would average 131 fourth graders -- probably

enough to justify the attention of a small instruction team.

If the school district could not provide funds for special programming

For these students, they might do one or two other things: If basic

lessons are being presented in the school by television, these regular

classr,om lessons could also be distributed through the community for the

benefit of the homebound students. An important part of being in school,

In the 1968 edition of the Compendium of Televised Education there
were close to 400 entries, a few more subject areas than in 1964, and the
first six of these accounted for about 50 percent of the total entries.
Math was again first, with science, Spanish, English linguistics, and
language close behind.

3";'9
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of course, is to participate in or at least listen to classroom discussions

and to receive homework and other assignments. To provide for ti home-

bound student, the total activities of a selected classroom could be tele-

vised. 'fills assumes that television is being used for basic presentation,

since only tills use wo'ild ensure that all classes in a given grade are on

the same subject at the same time. One special television classrcom for

each grade level would be required, at least for t'2 elementary grades.

In schools including grades 7 through 12 one-hour class meetings might

be transmitted rather than full gays of classroom activity. If the number

of courses to be so treated is arbitrarily set at 30, six could be handled

during the school day on one channel, so five channels would be required.

For the elementary grades 1 through 6, another six channels would be needed.

The class that is chosen in each case to be transmitted to homebound

students would, of course, go to all homes connected to the cable. School

officials would be understandably sensitive to the public-relations aspect

of this activity, and some might oppose it out of fear that the public

display of actual classroom activities might generate negative public

reactions. However, any teachers or class groups chosen for this purpose

would probably be the best possible examples of "ideal" classroom behavior

that could be found. It is even conceivable that being chosen "this month"

as the televised classroom would be a highly prized honor conferred only

on classes that rated highest in some kind of academic competition. Under

such conditions a high parental listenerahip could be assured, at least of

those parents whose children were involved.

The cost for televising a classroom need not be high. Extra lighting

would not be required; a control room outside the classroom would not be

needed, nor an extensive crew. One an might suffice if he were equipped

with a tripod-mounted camera with vide-angle lens, a hand-held camera with

viewfinder, plus a means of switching between cameras, at the hand-held

camera. A microphone could be mounted to the hand camera which the camera-

man could monitor with a single headphone. Local universities could supply

personnel from the ranks of communications or education degree candidates

for this kihd Lf simple TV program origination, at probably little or no

cost to the schools.
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If _he schools should acquire one of these systems for each trans-

mission channel as calculatd above, 12 would be required an estimated

total cost of $24,000 to $0,000. One requirement, of course would be

tint' ability to originate programming at any school and feed it into the

cable system.

Another value that these transmissions might have would lie in their

use in the training of teachers. Ne,,d_y all teacher-training institutions

in the country today se television to look in on classrooms for demon-

stration purposes. This could be far superior to tl:e method of visiting

classrooms, for several reasons: (1) television cameras are less dis-

tracting in a cla3sroom tl in even a 5ma11 group of visitors; (2) televi-

sion allows both teacher and pupils to be seen from the front, and if the

cameras are properly 1.indled, work can be seen close up; (3) the education

professor may discuss what is happening in the classroom while it is going

on; and (4) all teacher trainees observe the same classroom acti':itiEs and

thus have a common basis for discussion.

If television coverage of classes at each elementary level were avail-

able in the school of education classroom, so that a professor of education

might switch at will from one grade level to another, a rich resource

would be added to the teacher-training curriculum. Tilts capability could
**

make Dayton a leading center for the study of education.

ADULT EDUCATION

Many public school districts undertake programs of adult education,

utilizing school facilities during evening hours. Courses offering credit

toward the high school diploma are generally offered, in addit:on to non-

credit courses such as languages and crafts, which are of general interest

to adults. In recent years there has been a trend toward offering courses

Developmental costs, if any, are not considered.
**

An alternative to this suggestion would be :o transmit all class-
room activities except films and tapes by audio oay. This would greatly
reduce the costs of the service and, since a large number of audio channels
could be accommodated, it might be possible to have many homebound children
tune in to their own classrooms.
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specifically tailuted for the adult who is preparing to take the "High

School Equivalency" exam to qualify for jobs that require a high school

education.

There would be considerable advantag s to such programs, especially

if they were available durirg the day for those who are at home, and when

the family television set is more available than during prime viewing

time in the evening.

Some years ago a series of television tapes was produced under the

auspices of the Manpover Education Institute of the American Foundation

on Automation ani Employment, Inc., a public-service agency sponsored by

industry and labor. About 60 half -ho'Lr video-tapes presented information

and stimulated student rebponse in natural science, English usage, social

studies, general mathematics, and literature. A set of 10 paperback

books was also made available for the home student. The program series

was broadcast on public-service time, )r on noncommercial stations in

over 25 cities; but in some cases it WAS broadcast at inconvenient hours.

A proposed schedule for such televised courses is shown in Table 7-7.

At the rate of five telecasts per weel, the series would take the student

16 weeks to complete. Each lesson is scheduled twice, once during the

day and once during the following evening. With cable channels it would

be possible to repeat these programs at least twice, at diffe:ent times

of day and evening. Because several subjects are involved, the series

could be started each month, with the first presentation of any subject.

With three repeata of each half-hour program, a total of 20 half-hours a

week would be required.

If the demand is great, a second series could be started, again with

English, then math, etc., as shown in Cable 7-7, at the beginning of the

third month. The service could be doohled again, making it possible for

the learner to start at the beginning jf every month. This could be

carried down to every two weeks or every week if desired, at which point

*
We understand that this series is now being redone, improved, and

updated.

3P2
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Table 7-7

ILLUSTRATIVE SCHEDULE FOR TELEVISED HIGH-SCHOOL-EQUIVALENCY
COURSES

Daytime !Evening Lesson Numtet
Lessons 'Lessons Subject 1st Week 12nd Week 3rd Week j 4th Week

1st Month

Mon Tue English 1 4 7 10
Tue Wed English 2 5 8 11

Wed Zhu English Drill Drill Drill Drill
Thu Fri English 3 6 9 12
Fri Mon English Drill Drill Drill Drill

2nd Month

Mon Tue Math 1 4 7 10
Tue Wed Math 2 5 8 11

Wed Thu Math Drill Drill Drill Drill
Thu Fri Math 3 1 6 9 12

Fri Mon Math Drill l_Drill Drill Drill

3rd Month

Mon Tue I Soc. Studies I 1 4 7 10

Tue Wed Literature I 1 3 5 7

Wed Thu Soc. Studies 2 8 11

Thu Fri Literature 2 4 6 8

Fri Mon Soc. Studies 3 6 9 12

4th Month

Mon Tue Phys. Sci. 1 4 7 10
Tue Wed Literature 9 10 11 12

Wed Thu Phys. Sci. 2 5 R 11

Thu Fri Reviewa 1 2 3 4

Fri Mon Phys. Sci. 3 6 9 12

a
In English and mathematics.

SOURCE: H. S. Dordick et al., Telecommunications in Urban Develop-
ment, The Rand Corporation, RM-o069-RC, July 1969.

3F- 3
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there woul,' oiler it .1( jilt rent paint in the

our!,e, t hon.. repeat 1 h 11.111 -11iIIIN; rcyl

.Htil tout rop hour would he needed, wHich in .1 tive -day week

i count,. tor h Jour', A ,!ay. At that level ot service ablut halt the

time on one khinael would he required duriur a --how day.

or( r1.111`.' t out' 101 t apart

Id tie I earner to t ake more t Imo i 1 he needed , -ev i ow I es so ns

often, or tale longer to complete the course. He would simply drop hack

a week whenever he needed. Conversely, a rapid learner or one willcon-

i.;iderable time to devw.e to study could complete 10 lessons in a

instead of five, taus joining the section next. ahead.

Time could probably be found for scheduling the daytime programs on

channels that are also used for in-school telecasts. Noontime on all ITV

channels would he unused, except For in-service teacher-training programs,

and of conr,.0 MOtit_ of the time after 3:00 p.m. would he available. For

instance, if tin ,;chools use 10 or .(I channels for hasic presentation,

constraints on scam)! scheduling would leave large segments or time unused

on man channels morn of the time. ['here is no doubt that thi.i high-school-

equivalency ;eryice, even at its fullest, could he titted into a large

number of cniolnels duri:g, the daytime hours. In the evening, of course,

most of the liV chaanels would he available for other uses.

CAREER ED"CATI0::

Flier,. is a cunsta,lt need For 1-ocational retraining in our changing

society. Night school may he inconvenient or impossible or people w:c

wcrk during the day if they have far to go, lack transrcrtation facilities,

or have responsibilities at home. -lany young people are prevented f;:.,m

lea:.ning oven their first trade by inch obstacles. Instructional systems

based in '-_he home or industrial plant, rather thil !le 5-;t21,, ol, can bring

career education to many

a course of study.

people who micht otherwise rot he able to pursue
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Chicago TV College

Although the Chicago IV College otters a standard liberalmirt,; two-

year college program, rather than training in specific yocationH It is

home-based and utilizes television as a major resource. In operation for

15 years, the college's yearly student registration has risen as high as

8,000, with half again as many taking the courses not for credit. C,eneral-

interest viewers number some 10,000 to 40,000 for each lesson.

Of course, this response is from an area with a population of some

6.6 million; the same proportion of the metropolitan Dayton population

projected to 1980 (822,000 or 1/8 the size) would include only 1.000 credit

students, 500 non credit, and up to 5,000 general viewers. If the number

of credit students were no more than 800 yearly, it is still a sizable

audience. Each Chicago TV College student is enrolled in one or two

courses at a time. These figures appear to indicate that if, as in Chicago,

ten courses were offered each quarter via Dayton cable TV, there would be

80 credit registrants for each course, 40 non-credit, and 400 geilcral

viewers.

**
Telek', ;leg

To find a useful precedent in home-based television teaching of spe-

cifically career education or vocational training courses, we mus.. look

to Europe and Japan. The Tele C.N.A.M. project of France, the Broadcast

Correspondence High School of Japan, and the Telekolleg in Germnry are

leading examples,

Telekolleg undertakes to transmit the entire curriculum of the

Bavarian vocatir;c,a1 training schools. At exam time it has produced as

many qualified graduates as all 82 Bavarian vocational schools put together.

Bavaria has a population of some 10.4 million (12,6 times the projected

Chicago City College, Eight Years of TV College: A Fourth Report,
1964,

* *
Internationales Zentralinstitut fUr das Jugend -- and Bildungs-

ternsehen 8 MUnchen 2, Rundfunkplatz 1 (in English), Multi-Aclia Systems,
11 Projec'' Description,; of ('orbined Teaching Systera in 8 Countries.
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size of the Dayton area in 1q8(.) and Telekolleg serve ',,noo to

10,00( students. In proportion again, were all other factors the

the Dayton area mig:It have from 400 to 800 credit student in ..ch a

program at any one time.

Television is only one of several resourc es used in these home-based

television training systems only one component of a multimedia and

mu. imethod sv,Jtem. In Bavaria, for instance, 2 to 2-1/2 times as much

is expended on the other elements of the system as on the television

programs the' .lees. This is not because the rrogramming is cheaply don;

on the contrary the German ITV is far more elaborately and effectively

produced than almost any ITV in America. It is simply because the tele-

vision is used only for what it can do best, :?nd other means are used to

complement it. These other components consist of printed materials in

the form of workbooks, reference texts, and the like, correspondence

services through which student assignments are evaluated and returned,

and regular group meetings during which Lhe content of the cpurses can be

discussed and students may receive individual counseling and encouragement.

Television teachers sometimes maintain specific telephone "office hours"

in such multimcaia systems to assist individual students. in Bavaria the

responsibility fcr Telekolleg is shared between Ole state broadcasting

service and the state department of education. The broadcasters design

the television lessons and the written materials and produce the video-

tapes. The department of education handles the corresnondence study work

and ...Ads the group meetings, using regular vocational-school teachers

in so-Je 300 or x.00 meeting places. Prin::ed materials are produced by ar

association of several commercial publishers, who then market the materials

in the bookstores and directly to the students by mail.

Perhaps the best parallel to be drawn from Telekolleg is to env,sion

the State of Ohio, which has a population roughly the same as Bavaria,

undertaking a similar project through its educational broadcasting netwoec

in cooperation with its Department of Education.



(1;1';

I fie rt I 1-;ulte:'t.11 that only tele.i,lon be lo;ed on cable. he-

(!,' not tequir, motion .an he tran-mitted OVtA Init ll narrow,.

clannek titan r..:,111(d tor television. For instance, .1 prow-Am

,Insist ink', ot L;t. ill riC tir c!.; hang ng C Mkt

:hcereti(Alv he transmitt over .1 channel lriOntli the width of A tele-

vision channel. Put another way, lilt) difterent individual users could

ea,11 receive different still-picture programs simdkaneouslv via one tele-

vision channel (at the rate of a new picture every 1(1 seconds). Currently

availahle "slow-scan fV" systems can transmit still-picture ptograms over

bandwidths as narrow as 1/1000:h ti: width of one television channel.

Thus, the sound film strip and the sound slide set could readily be

transmitted by cable in great quantity,. The cost of reception and display

equipment will be high for individuals until new terminal equipment is

perfected. (Currently, slow-scan TV transmissions must he recorded at the

receiving end on video disc and played back into standard TV moni_ors for

display.) In some future system, slow-s-an television transmission may

be married to computer-managed instruction, to provide individual instruc-

tiin via cable. Again, the cost of individuz.-.1 computer terminals is pro-

hibitive at present: but systems involving a student response- language,

requiring only the l2 buttons of a telephor.2 touchtone pad, may make this

practicable.

Telewriting, telautogiapn (the same ;.s telewriting without audio)

facsimile, audio, teletype, and radio signals are other possibilities for

distribution by cable. Of these, radio stands out as the least expensive

and is a most likely candidate for cable-transmission for ecucational uses.
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1,sr "t !11. 1 on i 1 c.i!;t Io ,.ent I all cable IV channels

I I kttil it .1 II; i I purpo!,e,,. 111, flirt I orimended that two -way I it V

,111,1 v ((lee in heth d he in( or porn ted into a I 1 cable

r, r,c int ion 1 nt ceded t 11,1t_ the proposed 2(1 percent reserva-

tion would he channel', ti,it carry local educational IV

-;t.ation,,. This would mean lour channel,: from a 20-channel system, eight

chmin s from a 40-channel system, and 16 chaniAls from an HO-channel

-4ystem. According to the analysis in this report, however, even 16 chan-

nels will handle less than hall the demand that the schools alone could

put upon a cable system, aside from other daytime instructional services,

such as the exchange of college lectules, career education courses to the

home, industrial training, ant medical education. The bottleneck would

he during school 1 ours; before 8:00 a.m, and after 3:00 p.m. ample cable

cha,,nel time probably be available for the:-:e other uses.

CHANNELS NEEDED FOR FLEMENIARY SC1100S

Assuming no change in the number of programs available, h:lt simply

the addition. of repeat broadcast,: for more c. nvenient scheduling, SOITA

could readily fill two channels between 8:1) a.m. and 3:00 p.m. If an

additional chann01 wire available only in Dayton, however, SOITA would

probably not greatly increase its program service by producing or acquiring

further series, since the Dayton area schools constitute only about 44

percent of SOITA's total student enrollmeilt -- unless, of course, the

Dayton area schools were prepared to pay a somewhat higher fee. It is

possible that the Dayton schools, or a consortiti., of school districts in

the Dayton metropolitan area, would want to program an aduitional channel

with supplementary materials beyond those that SOITA now provides. This

"Schools and Cable Television,"
.;tatc, Washington, 1971.

-n.71 Education /1:3;30,11:::'
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.") hours A week of s ilc-'01 time, 111 pr( ',;r tcansmisions are mace Lo the

schools (!-;ee Table 7-8). tiince Ail pr,,gram-; are transmitted at least

twice, once in the morning and once or twice in the afternoon (some as many.

a,; 12 times) , this repre:;ent only 3q pr-)grams. Thirty these

are produced in the district's own !;tudios and recorded earlier on video-

tape, three arc leaped from outside sources, and one, Sesame Street, is

picked up directly off the air at the time it is broadcast on the local

ETV station. Students in grades K through 2 view television for about 6

percent of their school time; those in grades 3 through 6 view television

about 12 percent of their school time.

A state law requiring a recess ifter each hour for primary grade

children makes it difficult to schedule programs for these grades, and

the same problem exists to a more limited extent in grades 4 through 6.

The result is that there are eight periods during the week when four pro-

grams must be scheduled simultaneously, 13 periods when tnree programs

must be put out, and six periods when at least two must go out at once.

As a result, four channels are required, but they cannot be use-I very

efficiently. Current scheduling actually utilizes only 35 perceat of the

channel time that is available during school hours,. After 12 years of

operation, Anaheim has not found a way to operate effectively with fewer

channels. Thus, we can assume that unless the Dayton area schools are

very different from those in Anaheim, a minimum of four channels would be

needed for grades K through 6 if the schools were to use television for at

least 12 percent of the time.



A:;A,TN CIFY :1C1loci.S IIV PROGRAMS, 1970-71

_yruilram

Sesame Street
Art

Ripples
Art

Music

Social :1cience

Science
Music
Socia1 Science
Science

Art

Music
Social Science
Science
Spanish

Music
Social Science
Science
S anish

Totals

[nits Repeats Total
Grade per | per per

Level Lenth Week 1 Week Week

F-2 5 0 5

K-1 15 1 13 14

K 15 1 11 12

2-3 15 1 10 11

3 1`) 1 1

15 3 6

15 2 4

15 1 .1 2

15 3 3

4 15 4

4-6 15 3 4

5 20 2 3.

5 20 3 3 6

5 20 2 2 4

5 20 3 6 9

6 20 1 2 3

6 2') 3 3 6

6 20 2 2 4

6 20 3 3 6

39 72 111

Source
Local

| Produc-
tion

14

Percenr.ages

By program series
By minutes of program/week
By minutes of program/week transmitted

(including repeats)

74

38

56

Lease
Off

Air

X

X

4

21

S

29

5

54

14
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!;ever,11

1'0 [hikes lye

, I I ,rooms, LI hi stor t

Is ;)el.io,i t 1 11, ,

t it

, An handle a'l six groups "CCI 'n Alcct peri,,J.

11 Il 1 !;ix groups ar. to receive vi, i pro,:entAtiot, howcvcr,

r!u,-;". he repeated each period.

',:ishing to make multiple use of d program that is transmitted onlv

once, some secondary schools obtain A vido-tape recorder dnd record the

program at the time it is broadcast, then play it buck as often as 1-equired.

-;ome educational television stations, transit such. programs during the

night. Equipment is supplied to the school with which the operator ray

choose the programs to be recorded before he leaves for the ddv (he tunes

in the ;tat ion and threads and ddiusts the recorder). The station later

sends a pulse that turns on the recorder and turn it if again when the

recording is complete. The operator iuturns in the morning to find d reel

of tape recordings waiting for him.

Some schools have solved t,te scheduling problem of redeploying class

groups according to the plan proposed by Dr. Lloyd Trump, in which stud nts

meet in large groups 41) percent of the time for information presentation

!,:essions, 20 percent or the time in small groups for discussicn, and then

work independently for the last 40 percent. Television programs can he

scheduled at the time of the large group meetings. This has been done in

Jefferson County, Kentucky, and Dade Count, Florida. When a cable tole-

vision system is in use, and multiple channels are available at little

extra cost, programs can he repeated, and schools can make much more

Instructional television appears to he equally effective with small
and large viewing groups. Godin C. Chu and Wilbur Schramm,

What the (mearch NAEB, Washington, 1967, p. 41.

341
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1 he.1111

Hie tuor cav .ery toi A secondary- sc hoo system a

fey ago' in which the uHe of ITV for basic presentation WA; projected

tar hvyond prtent n,:e in 311: scc,'ndary school. It was assumed that even-

tuAllv 3: ditterent courses might he taught by television, to include

lh percent or total clAh,, time. (In Hagerstown, Maryland, where ITV has

been in use in tIn secondary schocls for about 1 years, television has

been used regularly for as much as 33 prcent of class time in junior high

school courses.) the 12 courses included 22 on the junior high level and

10 on the senior h.gh level, each of which would require two 20-minute

programs weekly.

It is assumed that each of these courses had at least one class group

meeting during each class period, which would he true of the top courses

in any large junior or senior high school, so the same program would have

to he repeated each hour. It is further assumed that each course would

require oni; two programs per week. Thus one channel, during five days,

could carry a week's pr-)grams for 2-1/2 courses. At 2-1/2 courses per

channel, 32 courses would require 13 channels.

As an alternative, each period could he divided Into two halves,

with different programs transmitted during each half. Thus, some courses

would receive their programs early in the period, others late in the

period. With this constraint each channel could serve five courses, and

only sev2n channel:: would he required.

As another alternative, all students taking any particular course

could be scheduled to meet simultaneously twice a week, in groups as large

as possible. Thus it would not be necessar: to repeat programs at all.

In this extreme case a maximum of five courses could he transmitted on

each channel ern_4: peri:' I -- a theoretical maximum of 30 courses. per

*
Whether television program is used to begin or end a daily le:son

by the classroom reacher makes no difference in learning. Ibid., p. 32.



channel. However, thi MIXiMUM fs likely not to achieved. It the

Anaheim element.ar,: district ac h,eve no bettor than pert ent ef,i-

ciencv even when repeating programming to fill channol time, it wo.,1d he

unrealistic to expect d factor of much over 25 or 30 percent in secondary

schools, if no prof rams are repeated. At this level of efficiency, this

alternative would allow for 10 courses per channel, requiring a total of

about three channels for the secondary schools.

From the preceding, between three and 13 channels would thus be

required for secondary-school courses. The determining factors are the

number of courses to ht. televised, programs per week for each course,

program lengths, lengths of class period, and the number of periods in

the school day. The alternative to be chosen will depend to a large exten

on the desirability of the school's placing constraints on its scheduling.

Since the trend in school scheduling is toward more flexible methods, it

would seem that the number of channels required would approach the upper

estimate rather than the lower.

Of course, 13 channels is not the maximum number that might be required

for the transmission of 32 secondary-school courses. The calculations

above have assumed two 20-minute television lessons per week, or 40 minutes

of television out of a 250-minute crass week. This amounts to a television

exposure rate of 16 percent. If the television portion were to be as high

as 33 percent, as it is in Hagerstown, Maryland, and there were 10 be no

rescheduling of classes, twice as much television and 26 channels would

be required.

THE OTTAWA EXPERIENCE

Additional evidence on channel needs can be drawn from the Ottawa

case discussed in the preceding section Normally, the cable system uses

12 channels to serve classrooms. However, experiments indicated that even

when oly six channels were used, teachers adjusted by booking in advance

During each period across the board (Monday through Friday) there
are ton 20-minute slots. Since each course requires two slots weekly,
five courses can be accommodated per channel per period.

3f-3
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averi4(e tram
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At the eh,nneld 'r I

classroom,,) IJaytot, city ,,c(,01 .11d 1 ( 1 bt; how
A

to do it IA t i.111p on a (. It 1 11 of t h

kind would need automating alon),,, I Inc Se( t i t; I t . h

nicIan was sufficient to project films and mairtain equip-duit :or mttawa'

155-classroom system, with two 11hr-dr-law; to ho,'. films by phone. Since

the Dayton School District has about li times tills numl,er ot t ias,:rooms,

a staff of 30 to ('40 would probably he require, involyiiw a pavrdll of

at least $100,000 annually, if such a lare (vste-: were to he operated

manually.

In conclusion, the cable use that will require the gr,a,e;t number

of channels i, the "demand-access" presentation of film and tape. The

experience with this applHation in Ottawa indicates that: one channel c

serve no mcle than 26 classrooms. This is almost the same ratio wish which

NorWood, Ohio, is operating. Both of these projects involve a fairly hIg

degree of hooking in advance -- generally about a day or so. Norwood di-

tributes the resultant schedule to all teachers at the beginning of each

day so that more than one class group generally views each program.

THE CLUSTER PLAN

To satisfy such a great need for channels for demand access, the

Dayton area could adopt the "cluster" plan, grouping together some 10 to

15 schools in a community or neighborhood. Etch cluster would then con-

stitute a unit for programming from a central source. The same set of

On the 40-channel system described in Paper One, with four trunk
lines radiatia,-,, from the headend, a total of 20 channels for separate
programming on each trunk during the school day mould satisfv this
requirement,



,11 c idhI tit,111- line ',crying one cluster could he to,cd for ctl.er

I clunk i Ines ,,erving other ( listers as well. After all, It

wa,toul t cable space to distribute a given film throughout

ltic entire Dayton metropolitan area, or even throughout Dayton city, if

it were to he used in only one or two classrooms. With this system, a

requc,,ted by a giv.n classroom would be distributed only to the par-

ti(ular school cluster in which that classroom was situated. Other teachers

in the same cluster might he ahle to use the film simultaneously in the

runner of Norwood, if chev knew the tine it was scheduled. The number of

classrooms per cluster, and consequently the number of channels needed,

wJuld be greatly reduced. Tahle 7-9 shows how these figures would relate

for -.veral numbers of clusters.

Table 7-9

CHARACTERISTICS AND NUMBERS OF SCHOOL CLUSTERS

Characteristics
Number of Clusters

1 5 7

a
Schools pc- cluster (average)

b
69 14 10 7

Classrooms per cl..Tster (average) 2,048 410 293 205
Film and tape librariesc 1 2 2 2

Channels per cluster (average)
d

79 16 11 8

a
69 divided by umber of clusters.

h2
9048 divided by number of clusters.

c
one for each cable television "area."

d
Cla5srooms per cluster divided by 26 classrooms per channel.

For the purposes of this study, the Dayton City School District has

been divided into seven clusters of schools, proceeding as much as possiule

along present neighborhood lines. This is only a first cut at the problem,

However, this procedure might encourage poor utilization of these
materials, sinf.e last minute decisions would preclude the planning of
associated classroom activities.
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Llc,;e1 ;tudy, school policy, or demographic changes may require

difterint division of schools.

Ite.ter principle for instructional television has considerable

tul 11-c, edent, particularly in Chicago where at least five such

ihive been operating closed-circuit TV syStems since 1968. At

is !.,,or.t 30,000 pupils were served.

me ChicAgo application is not designed for the on-demand presentation

Ind tapes, :.owever, but for the full-scale operation of a two-

!, closed-circuit cable television system, providing basic present-
*

, in ten subject areas for six grade levels. If such a clustered

y.tc:.1 wore designed in the Dayton area for film and tape presentation,

also serve those basic presentation uses that are so well exem-

!iy,:l in Chicago.

carrying the cluster idea further, we have examined the possibility

,:ividiug the metropolitan area into similar clusters. In most cases

cluters are coterminous with local school districts; only in the

ca,,k, of Da,',on and Kettering were there so many schools in a single

vict that it had to be divided. This resulted in an overall total

schoA clusters containing from four to 16 schools each.

lhe t:lusters were based on a div',sion of the metropolitan area into

n "areas" or subsystems, as shown in Fig. 7-1. This layout of areas

the plan proposed in Paper One, except that the central Dayton

because of the large number of schools, is divided into two areas

h:,teac', of one. This relationship is also shown in Fig. 7-1.

1 le proposed clusters are shown in greater detail in the individual

r :: s, Figs. 7-2 through 7-8. Again it sbould be emphasized that the

p,irtitular groupings of schools shown for Dayton city are largely arbitrary

he sublect to change, even after the system was put into opera-

Cable routes are only approximations; they arli shown within Dayton

Pudv Bretz, Te7c:lisiort Fducation: Thc Chicago School:3
The Rand Corporation, P-4108, June 1969.

3t-f'.)
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Miam% Co

ant C7

Area
3

Area
4

Butler

School Dist.

Northmont
School Dist. Wayne Twp.

School Dist.

Modison-
Trotwood

Dist

Sch. Dist.
Areo

5

Beover Creek
School Dist.

Jefferson Twp.

School Dist.

Areo
6

School Dist.

Miamisburg
School Dist.

Areo
7

Sugor Creek
School Dist.

Fig .7- 1 Doyton metropolitan area covered by six cable districts



Key
a Elem. schools

C) High schools

4 Jr. Hi schools

11+ Parochial school
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A: 11 schools
9 miles

B: 11 schools
6 miles

D: 15 schools
7 miles

Fig.7-2 Area 1 dedi ;fed cable: To institutions only

Sens
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A: 12 schools
8 miles

D: 7 schools
3 miles

B: 13 schools
8 miles

C: 15 schools
8 miles

Fig.7-3 Area 2 dedicated cable
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A: 12 schools
6 miles

a--

Fairbornz7
---------''

Beaver Creek

4.

B; 9 schools,
11 miles

Fig.7-6 Area 5 dedicated cable
C
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A: 5 schools
9 miles

Jefferson Twp.
School District
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W. Carrollton School District

Miamisburg School District

C: 8 schools
7 miles

Fig.7-7 Area 6 dedicated cable

413
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Fig .7-8 Area 7 do ted cable



city as airline routes; outside Dayton t']Hv are run along main road,-;

wherever Llice r)titt.-- are obviously ueccsm-v, Cable:i are shown crosing

ricers wily on existini2, bridges.

DEDICATFD LINES FOP ADDITIONAL. CHANN:.J. .APALILfTY

The special cable lines shown on the maps (Figs. 7-2 through -1-8) are

a part of a special ;Vtl'i cable system called the "dedicated line," The

dedicated line constitutes a possible second system -- one that runs only

to schools and other institutions and not to homes -- if more channel

capacity is needed than that provided in the system described in Papers

One and Two. Because it would connect to relatively few terminals, it..

would be of relatively short total length -- possibly one-tenth the length

of the regular cables coverini., the same area. I. would, however, take

the same routes and, if it were installed at the same time as the rcher

cables, would involve an additional cost of no more than $2,000 to $3,000

a mile.

The approximate length of cable for each of the suggested clusters

has been estimated and multiplied by a reasonable average cost figure to

determine possible incremental costs for the dedicated cable system.

Within Dayton City none of these dedicated systems exceeds eight miles of

cable. In the extreme instance, the dedicated cable has 13 route miles in

Northmont, which has one school about five miles out to the northwest:.

The figure of $2,500 per mile for two-way cable is used here for

estimating costs. (If the cable were only one way, an estimate of $2,000

as discussed in the Summary Report would be more reasonable.) It is

assumed that the regular cable will be a dual system, each line capable

of carrying some 20 to 24 channels and connected to both homes and schools.

However, the regular cables will not have a large capacity for two-way

video, as distinguished from feedback of digital pulses and audio signal ;.

*
These schools would be served by this third cable only if the

"regular" dual cable also is nearby. This may not be the case for
schools in sparsely populated outlying areas such as in Northmont.

4C-5



ih dedi(ated line, however, could 1W designed primarily lor or oo

channels to complement the outbound channels on the regular

:;vstem. The extra coat of this dedicated line would he small -- less

than )0,000 or less than 52,000 per school -- as shown in the last

column of Table 7-10. If other institutions along the route, such as

hospitals and government agencies, participated in the use of these

dedicated lines, costs could be further shared.

For illustrative purposes, we will discuss cluster A ot. Area I, Mad

River Township School District. This school district, shown in Fig. 7-1,

is just northeast of Dayton city, largely within the circle enclosing the

central Dayton area. The central cable subsystem is divided into two,

and these two subsystems are shown as Areas 1 and 2. Fig, 7-2 is a

detailed map of the Mad River cluster of Area 1.

In Table 7-10, the four columns under "Schools" indicate that there

are 11 schools in this cluster -- seven elementary, three secondary, and

one parochial with a total of approximately 316 classrooms. The

approximate length of the proposed dedicated cable network (nite miles)

multiplied by $2,500 involves a total cost of $22,500 for the extra dedi-

cated line, if it is installed at the same time as the rest of the plant.

This amounts to approximately S2,000 per school.

The calculation of the number of channels reouired is divided into

channels coming into the area hub and those going out. Incoming programs

will come from schools via the dedicated lines or, with interconnection,

may come from other hubs of dtiler areas.

It is expected that each cluster will want to originate frs own home-

bound service programs. As shown in Table 7-11, these programs will come

into the hub from individual schools via the dedicated line and be fed

back into the regular line to all schools and homes in the community, but

only to the community represented by teat particular cluster. Since few

clusters have many junior '.sigh or high schools, it would probably be best

to plan on only one secondary school crass each period being picked up rind

transmitted from within each cluster. The other four that would he required

for the homebound service would come I om other clusters in the area, or

from other areas.
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The 6 to 12 channels required for tie film demand distribution

service are calculated by dividing the number of classrooms in the cluster

by 5 and by 26 (see Table 7-11). The 26:1 ratio of classrooms to channels

is based on Ottawa and Norwood experience; in both places instructional

television (ITV) was being used on a supplementary basis, at each teacher's

option. However, if ITV were used for !:aeic presentation as distinguished

from supplementary purposes, there would still be teacher demand for films,

but It would he possibl,, only hal.f as great, since many films would already

have been integrated into the basic ITV lessons. Therefore, in totaling

the channel needs (last column) when basic ITV is used, the minimum number

of channels for film distribution is used. With supplementary ITV the

maximum number of film distribution channels would be required.

Basic ITV for the secondary school will of course vary widely,

depending on the amount of redeployment and rescheduling of classes of

the schools within the cluster. Perhaps 3 to 12 channels would be fed

from the area hub, probably by playback of video-tape, and could gn out

to all clusters or to only one. Thus a basic ITV service can be specific

to a '13le cluster, not the entire area, and only those schools within

the cluster would need to agree on the pattern of rescheduling required

in order to utilize the lowest number of channels. Use of 12 secondary-

school channels assumes no rescheduling and television presentation

amounting to only 16 percent of instructional time, but this is not a

necessary maximum. Some school districts utilize ITV for up to 33 percent

of instructional time; for this level of use, without rescheduling, an

additional 12 channels would be needed.

The total of uk,:going channels in the Mad River example is derived

in Table 7-11 as follows: In the event that the schools use ITV for only

supplementary purposes, two channels are entered for that use; then the

maximum 12 channels for film distribution are used, plus the 11 for the

homebound service, making a total of 25. If ITV is used for basic pre-

sentation, two levels of operation are shown On the first level, maximum

redeployment makes the minimum number of channels possible: seven ITV

channels, six film distribution channels, 11 fo- homebound service,

totaling 24. If there is no redeployment of secondary-school classes,

4 c9
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.;econd level would lc, r,,quired: 12 channels of basic ITV, plus fuur for

tHe elementary grades, a minLium of six film channels, plus the homebound

:;ervice of 11 channels, bringing the total to 33 shown in the last column.

This total of 33 channels out from the area hub and seven channels in

trom the area hub to the cluster shown in Table 7-11 could be carried with

the "basic" dual cable design discussed in Papers One and Two, if the

dedicated line ...Tire added. If 22 cut-bound channels could be made avail-

able during school hours on the basic system, with the dedicated line pro-

viding a mixture of in-bound and out-bound channels for an additional 20,

the -1a:rmz471 requirement of 35 channels shown in the last column of Table

1-11 plus the requirement for seven channels into the area hub from each

cluster could be accommodated.

POSSIBILITIES OF SHARING CHANNELS

The preceding is not an exhaustive list of all possible instructional

uses of a multichannel cabl' TV system. Home-based correspondence study

of college courses and carc!2r areas best taught by faculties cf colleges,

universities, technical institutes, and the like will use many channels

Irit frequently outside -)f normal school hours, so the same channels may

he used at different times. The sharing of lecture portions of courses

offered in common by several such schools is another possibility. Also,

the field cf industrial training will probably have uses for instruction

on cable. Here again, even though these programs will generally be watched

on company time during the working day, school channels will be available

during the school lunch period and after 3:00 p.m., and may thus provide

enough channels for these needs.

410
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SUMMARY

This paper discusses the potential role of cable for Continuing

Medical Education (CME) in the Dayton Miami Valley region.

The total number of physicians who would be located in the area

served by cable communications might be between 800 and 1000 by 1980.

Medical students .1.n local hospitals who could be served by medical-

school courses would probably be between 200 and 300.

At the most, CME courses would utilize 60 hours a week on one

channel and might also require 15 hours a week on a second. Since

there are about 100 hours a week between 7:30 a.m. and 11:00 p.m. daily,

this constitutes about three-quarters of a channel, or one channel used

to 75 percent efficiency.

The transmission of CME programs is potentially one of the most

valuable public-service functions that a cable system can provide. In

the Dayton area, where there is a relative shortage of physicians, CME

is more important to the welfare of the community than in most metro-

politan areas. A multiple-channel cable TV system can provide a more

convenient and hence more useful service than a single-channel system

because of the opportunity to repeat programs several times at various

hours. It can transmit more useful programs than "radiovision" (a

system currently used in the Dayton area) because the element of motion,

with its added realism, is incl'ided.
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I. INTRODUCTION

Important to the welfare of any community is the quality of health

care afforded its citizens. In the Dayton area, the ratio of physicians

to general population is quite low, and local opportunities for continu-

ing medical education in the form of courses, seminars, clinics, and the

like, are fairly limited. Thus, Continuing Medical Education (CME)

may be especially important to Dayton. This paper discusses soma of the

promising ways in which cable can be used for CME. Among the basic

questions are: What would be the potential benfit to the community of

providing such instruction via cable television? How many physicians

could be served? How extensive would the service eventually become?

The area that the metropolitan cable system would serve around

Dayton would include portions of Montgomery County and Greene County.

Based on the data in Paper One, it is estimated that the population in

Montgomery County will rise to 764,000 by 1980, with about 720,000 per-
*

sons living within the metropolitan cable area. Adding one-fourth of

the population of Greene County (42,000) in order to include the com-

munities of Fairborn and portions of Beaver Creek Township would in-

crease the number to around 762,000. Inclur!ing the five county Miami

Valley regional system described in Paper Three, the total population

in the cable area would be approximately 800,000.

In December 1969, the Dayton area was reported to have 95 practic-

ing physicians per 100,000 population. This ratio is very low -- only

about 70 percent of the national average (134 per 100,000) and less than

60 percent of "the recommended standard" (160 per 100,000). If the

ratio does not rise appreciably, the number of physicians in the area

to be served by the metropolitan cable system will be roughly 800 by

1980. If the ratio rises to the national average, there will be about
**

1000.

*
Paper One, Table 1-4. The populations of Clay, Jackson, Jefferson,

and Perry townships are excluded because these townships are outside the
metropolitan area.

**
As of May 28, 1971, the American Medical Association reports a

total of 849 non-Federal physicians in the Dayton "standard metropolitan
statistical area." This area includes Miami and Preble Counties as well
as Montgomery and Greene Counties.
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II. POSSIBILITIES FOR COrTINUIN,3 MEDICAL EDUCATION COURSES
IN THE DAYTON AREA

CANDIDATES FOR CME

In estimating how many doctors would be interested in taking ad-

vantage of televised in-service CME courses, two factors should be taken

into consideration:

1. The program of courses offered must be based on a thorough

knowledge of the needs and desires of the physicians. The

designers of the program should be sensitive t' loc41 atti-

tudes and should take these into account.

2. There should be a well-thought-out program for informing

physicians about the service and for motivating them to use

it. This would probably tie in with or depend on the re-

quirements set up by the state government for CME. Tt

would also depend on a well-budgeted, on-going promotion

and publicity program.

A cable system with a large number of channels available can make

CME convenient and accessible in the home, the hospital, or the office.

Lectures, seminars, and entire courses can, in most cases, be presented

as effectively on TV as they can in a lecture room, especially if audio

response is possible. As shown by Table 8-1, some groups of physicians

might not be interested in full CME courses. It is assumed that they

would find short seminars and lectures of some value, Only 80 percent

can be considered candidates for full courses. If the ratio of physicians

to population remains at 1 to 1000, there may be 640 candidates for CME

courses in the Dayton metropolitan area by 1980.

CURRENT AND EXPECTED PHYSICIAN REGISTRATION IN CONVENTIONAL CME

A report by the American Medical Association in 1967 listed the

number of registrations in CME courses nationwide for the preceding

year. Of those physicians taking CME courses, it can be assumed that

many take more than one a year. A formula such as number of physicians



Table 8-1

PERCENTAGE OF PHYSICIANS NOT INTERESTED IN FULL CME COURSES, BY GROUP

Physician Group
Dayton Areab

Nationwide
a

(estimated)

All research physicians
All administrators with M.D.s
All medic,11-school faculty members
All interns
Physicians with opportunity to keep informed
An estimated one-half of residents and

fellows in the larger hospitals
All physicians in private practice who have

daily contacts with large medical centers
An estimated one-half of full-time hospital

staff physicians
All inactive physicians

TOTAL

J.4

1.3

3.6

3.3

6.0

6.0

6.0
4.0

31.6

1.4

1.0

2.0c

3.3

6.0

0.0

3.0

4.0

20.7

a
Calculated from Distribution of Physicians, Hospitals and Hospital

Beds in the U.S., imerican Medical Association, Chicago, 1968, p. 21.

b
Estimates based on limited data; subject to revision.

cincludes the proposed faculty for the Wright State University
Doctor of Medicine program.

taking courses is equal to 63 percent of total registration seems to be

a reasonable basis for estimate. Interpreting 1966 registration figures

in this light, it appears that approximately 30 percent actually did

take at least one CME course during that year. The number of CME

courses being offered nationwide has been growing at au average of

around 9 percent a year (the current offerings are 15 percent greater

that those of last year), but this reflects, in part, a general increase

in population and a consequent increase in the number of physicians, and

not simply a strong trend toward more participation in CO. Using

the conservative figure of 30 percent of 800 physicians, then, there

will be some 240 physicians desiring to enroll in CME- courses during

1980. The higher figure of 640 given above might obtain with the greater

convenience and flexibility offered by televised instruction on cable.



8-8

CME COURSES CURRENTLY AVAILABLE IN THE DAYTON AREA

In areas that have a shortage of physicians, such as Dayton, local

doctors are overworked and the problem of keeping up to date in the

health field is thus compounded. Since there is no medical school in

the Dayton area, there are no CME courses available (except by radio, as

discussed below). Courses are also lacking for paramedical 1.rsonnel,

such as nurses and pharmacists.

In order to attend a CME course, the physician must leave his

practice for at least a day or two and travel to Columbus or Cincinnati

to one of the universities or medical institutions. Although half of

the courses are condensed into 1-day sessions, the rest may take from

2 days to a week or more. Table 8-2 lists CME courses offered in

Columbus and Cincinnati from September 1970 through August 1971. This

table, which describes each course in terms of the instructional methods

it employs, lists a predominant number of presentation methods that can

be used in TV programming, such as lectures with audiovisual materials

and panel discussions. All the Columbus and Cincinnati courses use

audiovisual materials, 92 percent employ the lecture method, and 88 per-

cent include both, plus panel discussions. The importance of being able

to interrogate an instructor or an expert panel is indicated by the fact

that 90 percent of these CME courses include open question periods.

Of course, not all CME courses can be administered via television.

Laboratory and clinic courses, for example, require that the learner

use special facilities and equipment. Even these courses, however, will

have some component such as verbal or illustrated lectures, panel dis-

cussion, patient demonstration, and various seminar, conference, and

other interactive methods that can be as effective on television as in

the classroom. At least 80 percent of the CME courses now being offered

in Columbus and Cincinnati require no instructional methods beyond those

that can be administered by interactive television.

The Ohio State University (OSU), through its Center for CME, has

already developed an active program to bring CME to physicians in iso-

lated areas of the state via radio. Using the facilities of the Ohio
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Table 8-2

CONTINUING MEDICAL. EDUCATION cocasrs OFFTREi AT INSTITUTIONS IN COLUMBUS AND CINCINNATI
DURING THE PERIOD FROM SEPTFMBEF 1, 1970 THROUGH AUGUST 31, 197 0

Course Title Auspicesc Ford

Instr,

Hours Scm
Instructional Methods

PI OP ah 0gA,. Lec 0 Pan clin C PO IV PP I, BR IA

Anesthesia Conference OSU B 7 xxxxx
Biochemistry U of Cin B 6 exert
Day in Cardiology OSU B 7 xxxx a a

Gastroenterology Conference OSU B 7 exert a a

Family Practice Seminars U ofCio G 71 x a a

Annual Scientific Assembly OAGP G 12 xxxx
Selected Aspects of General Medicine U of Cin G 12 a a a a

Family Medicine Review OAGP G 12 a a

Teaching Skill Workshop OAGP G 6i

Lederle Symposium OAGP G 6 a a

:,Iderle Symposium OAGP B 7 'Exit:
Di f the Abdomen MCH B 5 'taxa
Infections MCH B 4 Ras:
Hematology OSU B 7 xxxx
GI Bleeding U of Cin B 6 xxxx
Electrolyte and Fluid Balances U of Cin B 6 a a a a

American College of Fhysicials Course in
Internal Medicine U of Cin B 40 xxxx

Internal MedicineCliLical Problems 1971 C of Cin B 30 xxxx a
Infectious Diseases 05U B 7 altar( a a
Pancreas Symposium OSU B 14 xxxxx
Internal Medicine OSU B 7 xxxxx x
4th Annual Cancer Symposium OSU B 7 xxxxx
Tumors of CNS OSU B 14 xxxxx x

Neurology Conference OSU B 7 xxxx
Obstetrics and Gynecology U of Cin B 6 xxxx
Ob-Gyn Conference OSU B 7 xxxx a x

Training Course for Audiometric Technicians
in Industry U of Cin B 16 affix a a

Contact Lens Seminar OSU S 21 altar
Eye Conference OSU S 14 arrarre
Opthalmology Conference OSU S 14 xxxxx
Common Eve Problems OSU S 7 xxxx
Orthopedics for General Physicians U of Cin G 6 Raz:
Orthopedic Problems Conference OSU B 6 xxxx x

Speech Disorders U of Cin G 6 axe
Facial Fractures U of Cin S 35 xxxx a a x a

Ear, Nose, and Throat Conference OSU B 7 axxx
Current Practices in the Care of the Newbo U of Cin Be 6 xxxx
Pediatric Postgraduate Course OSU B 12 xxxx a if

Pediatric Clinic Day OSU B 7 xxxxx a
Newborn Conference OSU B 7 xxxx
Stroke Rehabilitation U of Cin B 12 xxxx
Spinal Cord Injuries Conference OSU e 7 astsrax
Electromyography-1 OSU S .1 xxxxx
Sideline Team OSU G 14 xxxxx
Midwest Professors of Psychiatry OSU S 21 xxxx
Continuing Education in Psychiatry for

Family Physicians (CEP) OACP G 60 a x
Beat Stress--Evaluation and Control ECA B 32 : a

Recognition, Evaluation, and Control of
Occupational Hazards ECA B 35 a a

Electromagnetic Spectrum ECA B 35 a x
Refresher Course in Diagnostic Radiology U of Cin B 40 xxxx
Thermal Injuries U ofCin B 12 xxxx
Urology - -X -Ray Seminar U of Cin S 21 IIIY
Urologic Outing OSU B 21 x x x x

Totals 752 53 50 48 47 27 9 9 3 2 2 2 11111
aExtracted from Jou'nal of the American Medical Association, August 3, 1970.

bAV Audiovisual aids; Lec Lecture; 0 Open question periods; Pan Panel discussion; Sem Seminar; Clin C Clini-

cal conference; PD Patient demonstration; TV Television; PI Programmed instruction; OP Enrollee observes procedure;
PP Enrollee performs procedure; R Radio or telephone; BR Bedside rounds; LC Live clinic; Lab . Laboratory work;
Surg Operative human surgery.

COSU Ohio State University College of Medicine, 410 West 10th Avenue, Columbus; U of Cin University of Cincinnati
College of Medicine, Eden Avenue, Cincinnati; OAGP Ohio Academy of General Practice, 4075 North High Street, Columbus;
NCH Mount Carmel Hospital, 793 West State Street, Columbus; ECA Environmental Control Administration, 1014 broedw4y,

Cincinnati.
d

General Practitioners; S Specialists; B Both.

Also includes nurses.
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State educational radio stations, an audio service has been offered

since 1962. Annually, during a 22-week period from October to April,

a weekly half-hour program for general prL.ctitioners is broadcast at

noon. Groups of about a dozen listeners gather at Saint Elizabeth,

Miami Valley, Grandview, and Kettering hospitals in the Dayton area.

Once a month, a program is provided for nurses, and similar programs are

being developed for pharmacists and dentists. Nursing groups of 25 to

30 meet monthly at each of the following hospitals: Kettering, Grand-

view, and Mani! Valley. (Table 8-3 lists the local hospitals.)

Following each program, a half-hour open question period is held

in which groups all over the state interrogate the instructor via tele-

phone. Both questions and answers are heard over the radio broadcast.

Visual support for the audio service is provided by the prepara-

tion and distribution of slide sets to all listening groups in advance

of the broadcast date. Each group has a "moderator," who is responsible

for rtinning the slides during the program portion of the broadcast and

for relaying questions to the instructor during the second half-hour.
**

Thus, we have here a "radiovision" medium, or, more exactly, a multi-

media system.

Until recently, ''1,31,al Education Network fees were $30 per program

for each receiving location. However, now that dataphone equipment is

being used for the auoio response rather than regular phone lines, the

cost has been reduced to the range of $14 to $18, depending on the size

of the hospital. A Dayton cable system will undoubtedly be capable of

picking up the OSU station, WOSU-FM, directly, further reducing the coat

of the programs.

*
These radio programs are broadcast locally in Dayton over FM

station WVUD, fed by a leased line from Columbus.
**
Radiovision is currently being used for CME courses at the

University of Wisconsin medical extension courses and the Albany College
of Medicine, as well as in the French Ministry of Education, and in
several developing nations in Africa, where it is used for general
educational purposes in the schools.
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Table 8-

HOSPITALS IN THE DAYTON AREA

Hospital

Large hospitalsa
Miami Valley Hospital 682

Saint Elizabeth Hospital 526

V.A. Hospital 580 1788

Number of Beds

Smaller hospitalsa
Charles F. Kettering Hospital
Good Samaritan Hospital
Greene Memorial Hospital
Children's Medical Center
Wright-Patterson AFB Medical Centnr

Total

4'3
454

196

135

425 1623

3411

Users of the
Ohio Medical

Network

x

x

x

Research institutionsa
Charles F. Kettering Research Laboratory
Cox Heart Institute
Fels Research Institute
Aero-Space Medical Research Labs (W-P AFB)

Other hospitals
GrEndvlew (Osteopathic)
Stillwater
State of Ohio
Dayton Children's Psychiatric
Dettmer Hospital, Troy, Ohio (approximately

22 milts north of Dayton)

t

m

R 7hes.-2 institutions iire committed to cooperat- T....th Wright Star,

University in its proposed Doctor of Medicine pr g:
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III. SOM SC(;CLSTIONS I'OR CIE VIA GAUL!? TLLEVISIO

PRES[NTA11

it the medical teachilu; institutions in Columbus mid Cincinnati,

plus the future faculty of the proposed Wright State University Doctor

of Medicine program, wish to undertake the production of CME courses

in the film, video-tape, or live television media, a metropolitan or

Miami Valley regional cable system will be an ideal means of dissemina-

tion. The full realization of the potential for the origination of CME

television courses in Ohio will depend to some extent on the development

of improved dissemination facilities in other parts of the state. Where

cable TV systems are slow to develop, it is possible that a TV-cassette

type of video-tape service can be used.

If basically the same presentation techniques are used in the TV

production of CME courses as are now used in the classroom, adaptation

to the medium will not entail excessive new costs. In other wuids, the

production of CME need not cause its originators to invest in a com-

plicated, expensive TV or film studio. Moreover, the increased enroll-

ment as a result of cable (and other) mass distribution methods will

soon decrease the cost of CME to the doctor and increase fees for the

originating institution.

The fact that cable TV will be used instead of broadcasting, video

cassettes, or some other medium of dissemination, will make 'wo-way,

interactive instruction possible. When the number of receiving locations

is limited, live audio response can be very valuable in CME. In CME

broadcasting, instructors often deliberately omit certain major points

from their presentation or merely touch upon them, leaving it to the

audience to bring them up in the live interactive question-and-answer

period that follows. Experience has shown that the most effective

teaching often takes place in an informal conversational give-and-take

discussion rather than in a formal lecture presentation.

Of course, when the viewing audience becomes too large, audio re-

sponse becomes unwieldy. Digital feedback, however, is still highly

practical. If it is assumed that each receiving station, whether it be

hospital, office, or home, is equipped with some sort of "touch-tone"

4i.
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response device, the entire audience can be potted or questioned, and

the results, in percentages or ictual numbers of responses, c,1!: bc

displayed before the TV instructor. For the individual physi-

cian, this can constitute an even greater involvement and opportunity

for participation than he might experience if he were a member of a

conventional viewing group with the passibility f group audio rest ,se.

Moreover, the radiovision program:. described above could be trans-

lated directly into television and fed out via cable. The coordination

of slides would not be as practical for the individual physician as for

the hospital group with a moderator in charge, and might become too

expensive. However, radiovision programs as they now are packaged and

delivered from Columtus could certainly be run at a central program-

origination point in Dayton and distributed throughout the area by TV

cable, thus expanding a single hospital group into a metropolitan or

regional audience requiring only one moderator at the origination point.

Live audio feedback would be more difficult to arrange in such a case,

but not impossible.

Perhaps participation in live audio questioning should be restricted

to a few hospital groups, as it is now, and digital feedback used to

permit selected responses from homes ol offices. Not only would this

enable the audience to choose from a set 5 possible questions (or

answers, if student response is desired), but it would also make it pos-

sible, because of the immediacy of machine manipulation of the data, to

pcil the entire audience with questions such as, "Is this point clear

now?" "Do you want further discussion on any of the points listed on

the screen?" And if the percentage of response is great enough, "Which

-mes?" When a question is asked, the audience -- virtually all the lis-

tening physicians in the area -- can be quickly polled by the instructor,

who might say, "You hearu the question from Miami Valley Hospital. It

seems to me that I covered that pretty well, but maybe I wasn't too

clear about it. How many want me to go over that point again?"

If 90 percent of the CME instructional hours listed in Table 8 -2.

*
Eighty percent of the courses listed in Table 8-2 can be considered

totally appropriate to the use of TV and nearly all of the remaining
courses could be offered in part.
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were made Available via cable TV, they would constitute about 677 hours

of proramiug, or An Average of 13.5 hours per week over the 50 weeks

covered. If it is assumed that each program will be repeated a number

of ;Ames in order to make its reception more convenient, the number of

hours would be several times greater.

If real-time interact-ton with the program's instructor or expert

panel members is included, the number of times a program may be repeated

is greatly reduced. However, if interaction with someone other than the

instructor is a.:ceptable for the question-and-answer period, more re-

peats are possible.

If ali but the first one or two repeats do not involve direct feed-

back and instructor response, there would be no problem of instructor

availability, and hence no limit to the number of repeats that would be

theoretically possible. Digital response could still be possible, And

would probably be of value at least in determining the nuAber of viewers.

Question-and-answer sessions could still form an important part of each

telecast, however; they could be recorded along with the original pro-

gram, perhaps edited, and then retransmitted along with the program on

each repeat.

SCHEDULING PROGRAMS

A survey of medical broadcasting made by The Rand Corporation in

the spring of 1969 showed ghat "7:30 a.m., 12:00 noon, 6:00 p.m.,

8:00 p.m., and 10:00 p.m. seem to be the preferred times, with 10:00 p.m.

being the optimum time. Almost as much medical programming is broadcast

at 10:00 p.m. as during all of the other four peak periods combined."

(See Fig. 8-1.) These may not be the "best" times for CME -- at the time

of the survey they were only the most used times. It should be noted,

however, that none of them conflict with regular school hours, so that

the same channels that are used by schools in the daytime may also be

used for CME programs at the 'preferred times" listed. If 30 percent

of the physicians register in at least one CME course annually, as

Rudy Bretz, "Survey Report: Medical Programs on Educational Radio
and Television Stations," unpublished Rand paper, p. 22.
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mentioned earlier. some 240 in the cable area can he expected to take

at least one course. Since the listed courses average 14 hours in

length, we can expect to translate the demand into 24i x 14 = 3360

physician-hours.

We have no data at present on how many physicians in the Dayton

area travel to Columbus or Cincinnati to take courses. Information on

th Ohio Medical Education Network indicates that 10 physicians, on the

average, attend each noon broadcast in each of four Dayton hospitals.

If there is one program every week, this would mean 22 programs over the
**

22-week period (880 physician-hours per year) . The total of these

hours would indicate that the average annual demand of 3360 physician-

hours is only about one-quarter filled today.

However, 14 hours of CME for each physician (in the 30 percent

group) is only a crude estimate rf currert local demand. The American

Medical Association has under consideration a program requiring up to

50 hours per year of CME for each practicing physician. In the Dayton

area to be served by cable TV, this would amount to approximately 32,000

physician-hou,..3 (estimated by multiplying by 50 the 640 candidates

mentioned previously). If this requirement is imposed, there will be

a need for an additional 31,120 physician-hours annually in the Dayton

area. State governments may also impose requirements for CME, espe-

cially if the AMA does not. Under these circumstances, the noon-hour

broadcasts would not be sufficient unless many more doctors could meet

during this period than is now the case. Some CME courses would un-

doubtedly be telecast for rural physicians via tae state ETV stations,

but these would necessarily include a limited selection of topics and

there might he a large number of physicians from surrounding counties

going to Dayton hospitals or other reception points where they could

receive CME programs by cable. Eventually, a video-cassette service for

physicians in isolated areas might prove practical.

*
St. Elizabeth, Miami Valley, Grandview, and Kettering.

**
That is, 22 weeks x 4 hospitals x 10 physicians = 880 physician-

hours annually.
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If the full variety of CME courses that are now offered in Columbus

and Cincinnati were to be made ayaihible by cable in the Dayton area

(with the exception of the IC percent that require special facilities

awl must he held in laboratory or clinic), there would be some 700

different hours of CML instruction annually. We may further assume that

each of these programs would be repeated at least four times at four

different hours for the added convenience and benefit of doctors who

were unable to be present at the original telecast. The total of CME

programming would then amount to 3500 hours annually, or 70 hours a

week. Table 8-4 suggests how these programs might be distributed

throughout the week in order to make them available at times when doc-

tors could most easily find time to view them, at home, office, or in

the hospital.

This suggested schedule would use the first CME channel 60 hours

a week and a second channel 15 hours a week during most weeks. Assum-

ing that 50 percent of CME enrollees would view the original telecast,

in which question-and-answer interaction with the instructor is possible,

there would be about 23 physicians viewing the telecast at each of these

hours. Viewing by the other 50 percent would be spaced out over the

four repeat periods, making an average audience of 4 or 5 physicians at

each period.

Whereas an audience of 4 or 5 persons could hardly justify the use

of a channel for entertainment or advertising purposes, it must be remem-

bered that physicians are particularly important to the welfare of society.

One physician may diagnose and prescribe for the health of over 1000

persons in the community, and an audience of 5 physicians, each of whom

achieves some added knowledge during a year's time, may substantially

affect the physical well-being of any of 5000 persons. Viewed in this

light, and considering that the cost is very low, the use of a channel
**

for CME telecasting could be of considerable value to society.

*
Estimated by taking 50 percent of the 640 candidates, and multi-

plying by 50 hours per year to obtai,1 16,000 physician-hours. Dividing
16,000 by the 700 course hours estiwtted in Table 8-4 gives us about 23.

* *
In Paper Nine, "preferential' lease charge for a metropolitan-

wide cable channel is given as about $36,500 for full-time use. Fur

475
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However, since the actual number of enrollees is small, statistical

variation may be such that at some times the attendance for a course

could be zero. If there is a high probability that zero attendance

would occur, it might be desirable to schedule at least some of the re-

peat telecasts according to the time-preferences expressed by individual

physicians.

In calculating the expected physician audience for CME telecasts,

at least the following variables should be considered:

a = the number of different CME hours annually,

b = the number of CME candidates,

c = the number of CME hours in which each candidate enrolls annually,

d = the fraction of enrollees that attend the first telecast, and

e = the total number of repeat transmissions.

A rough method for estimating the approximate audience for CME telecasts

is as follows:

1. Average number of physicians viewing each original telecast =

bxcxd.

2. Average number of physicians viewing each repeat telecast =

bxcxl-d.
e

The means for feeding into the Dayton area cable system the 382

hours of programs that now originate each year in Columbus are already

available and might be inexpensive. For the last 8 years, the OSU's

Graduate School of Engineering has leased a Columbus-Dayton television

transmission channel from Ohio Bell Telephone for about $31,200 a year.

This channel connects OSU with the Air Force Institute of Technology at

Wright-Patterson Air Force Base, through downtown Dayton. The OSU's

16,000 physician-hours, this amounts to little more than S2.00 per
physician-hour. Moreover, the total of 75 hours of transmission per
week would much less than fill a single channel.. By sharing the channel
and the cost with schools and other users, the cost per physician-hour
can be reduced to an even lower level. Of course, to this must be added
the cost of the instruction itself. But this cost will have to be in-
curred with or without cable if the proposed AMA requirements are to be
met, and without the economies of scale offered by the use of a communi-
cation medium, the cost would undoubtedly amount to a much higher figure.
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contract with the telephone company provides 24-hour service, yet at

present the system is being used only during class hours, that is,

10:00 a.m. to 12:00 noon and 1:00 p.m. through 6:30 p.m. Possibly, it

could also be used for OSU medical-education purposes for early morning,

noontime, or evening transmission on some sort of shared-cost basis.

Conflicts in time-sharing among these users could be resolved by re-

cording programs in Columbus at time of origination and then transmit-

ting them during nighttime or early morning hours to Dayton, where they

would be recorded and played back from a central origination point as

often as required. Live question-and-answer sessions could be held

by telephone following the first scheduled telecast; it would only be

necessary for the instructor in Columbus to be available. If he needed

to review the tape, he could keep a copy and play it on his own machine

at the time of the scheduled Dayton telecast.

Because it would bring a variety of courses to the medteal com-

munity at a number of different times and places, cable TV would make

a real contribution to CME in Dayton. More doctors would undoubtedly

take more courses because of this added convenience.

MEDICAL SCHOOL SERVICES

The proposed new Doctor of Medicine program to be offered by Wright

State University in association with several local hospitals will prob-

ably make very good use of a cable TV system, since it will enable them

to provide medical education without having to build the traditional

medical school with its attendant high costs and long construction
**

time. While lectures and basic science lab work will take place on

campus, clinics and internships will be at the various hospitals. Unless

the two kinds of activities can be satisfactorily separated in time,

however, it will be necessary for the student to do a lot of commuting

between campus and hospitals during his last 3 years in the program.

*
Provided, of course, that OSU, UC, and the other teaching agencies

were interested in producing them.
**
A Proposal to the Ohio Board of Regents for a Provram Leading to

the Doctor of Medicine (Summary), Wright State University, September 1970.
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The University of California medical schools, both in San Francisco

and Los Angeles, have considerably lessened the commuting problem by

using television. The UCLA medical school maintains a microwave

link with Harbor Hospital in Torrance, some 17 miles distant. Third-

and rourth-year students engaged in clinical and clerkship activities

are provided with lecture courses for which, before the use of TV, they

had to shuttle back and forth between Harbor Hospital and the UCLA cam-
*

pus. At San Francisco, a similar link, using an ITFS channel instead of

microwave, connects the UC medical center with several outlying hospi-

tals. Some of the hospitals record programs on video-tape at the time

they are transmitted and then schedule later playbacks at their-awn con-

venience. Both medical schools use the same tie-up-for postgraduate
_

courses, CME, and courses for paramedical personnel such as nurses,

orderlies, etc.

.The -presence of a college of medicine in the Dayton area would

also have a stimulating effect on increasing the number of CME courses

available to the local area. Some of the courses now offered only in

Columbus or Cincinnati might be taught by local instructors, thus saving

the cost of transmission; or the range of subjects might be extended,

w'th laboratory and clinical subjects being offered locally for the

first time.

The existence of a cable network, joining all hospitals in the

Dayton area, would make medical education more efficient, and CME more

convenient, less expensive, and more accessible, thus increasing the

probability that pi 1.-essional and semiprofessional personnel will main-

tain a higher standard of competence.

THE QUESTION OF PRIVACY

One of the issues in medical broadcasting is the question of

privacy. Most broadcasters would like to encourage the largest possible

audience, and would welcome viewers from the general public to even the

*
Instructional Television Fixed Service.

4:?0
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most technical program in the hope of spreading an appreciation for the

depth of medical knowledge or perhaps of broadening the understanding

of health problems among the laymen of the community.

Medical organizations, on the other hand, as well as some broad-

casters, are sensitive to the risk of incurring the public's displeasure

by presenting clinical scenes in the private home. There is a fear of

exceeding the boundaries of good taste, and, in many cases, doctors are

reluctant to breach the demonstration patient's right to privacy.

One method of achieving a degree of privacy is to broadcast the

medical program at an unscheduled time, known only to its specific in-

tended audience. One medical series, for example, was aired on an ETV

station after the last program of the evening, following several addi-

tional minutes of dead air. Any general-public viewers would thus have

tuned in only by accident and would have had no cause to complain that

program material in bad taste had been deliberately offered to the pub-

lic.

A more common method, and more positive, is to scramble the trans-

mission in such a manner that the picture, or both picture and sound,

are unintelligible on an ordinary receiver. Only those sets with de-

scrambling equipment are able to receive telecasts. This method has

been in use in California in connection with the programs of the Medi-

cal Television Network, but it is expensive for the viewer because de-

scramblers cost about $400 apiece. Consequently, receiving locations

are generally limited to hospitals.

In the Rand study performed in 1969, educational broadcasters of

medical programs were questioned as to whether any of their programs

had been scrambled, and if so, if scrambling had been considered un-

necessary. Only 7.4 percent of the reported programs had been scrambled,

and in almost all of them both sound and picture had been scrambled.

No one stated that scrambling had been considered unnecessary. Also,

a like percentage of programs were reported not to have been scrambled,

See Bretz, "Survey Report."
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but in the opinion of the respondent should have been. Thus, the cin-

sensus is that 15 percent of the programs reported either were scrambled

or should have been.

On the other hand, in personal conversation, Dr. William Steis, of

the Center for Continuing Medical Education at OSU and administrator

of the Ohio medical TV network, indicated that he does not believe the

problem to be very great. Table 8-2 lists only nine courses that in-

clude patient demonstrations, so the infringement of the patients'

rights to privacy would apply to only 16 percent of this programming.

In a cable TV system, the problem may be resolved by merely having one

or more channels reserved for limited distribution and thus not avail-

able through the channel converters provided to other subscribers.
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SUMMARY

This paper focuses on some of the major policy questions that

will confront the Miami Valley Council of Governments in franchising

one or more cable systems. Although it cannot supply clear answers

to all major policy questions, it does delineate and discuss many of

the alternative courses of action to aid the decisionmaking process.

The following issues are discussed:

Duration of Franchise. We suggest that 10 years would be an

appropriate figute for the duration of the franchise. Some observers

maintain that the franchise should be based on the lifetime of the

cable distribution plant. This criterion is inadequate, because there

is no single point in time at which the entire plant wears out or

becomes obsolete. A more satisfactory criterion is based on the amount

of time required for the cable operator to accumulate a useful body

of experience that can serve as a basis for reviewing and renegotiating

the terms of the franchise.

Exclusive versus Nonexclusive Franchises. In general, nonexclusive

franchiser: are superior to exclusive ones because they leave the door

open to the entry of new competitive cable operators if the original

operator performs poorly. As a practical matter, the outcome under

either form probably would be the same, but the nonexclusive approach

may give the cable operator more incentive to maintain good performance.

Geographical Coverage. It must be kept in mind that high costs

incurred by the cable operator in serving certain subscribers must

necessarily be borne by others; the Council of Governments must deter-

mine where to draw the line. The cable operator probably should not

serve areas where the number of homes per mile of cable falls below

about 59 to 72 (depending on the required return on capital). And

within the delineated franchise boundaries it might be preferable, in

the early years at least, to require the operator to install cable

passing, say, only 90 or 95 percent of the homes rather than 100 percent.

Serving Lcw-Income Areas. Although much concern has been expressed

in the past about the potential difficulties of encouraging cable operators
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to serve low-income areas, this problem is alleviated, at least in

the city of Dayton, because the greater housing density per square

mile in low- income areas reduces the cost of serving each household.

Single uorsus Nultiple amership. In principle, each of the six

districts of the metropolitan area discussed in Paper One could be

owned and operated by a separate entity. However, unlike the case of

single ownership, serious problems of coordination would arise, probably

with long time delays. If the areas are separately franchised, the

franchises should carefully delineate the locations of headends required

for interconnection, and specify comparable channel capacity in each of

the six districts.

Allocation of Cnannels to Public Agencies. One approach t Pllo-

cating channels to public agencies -- such as schools and government

would be to provide large blocks of channels for their use free of

charge. However, not only is it difficult to determine how large these

blocks should be, but this approach would lead to a wasteful use of

channel space and might not meet particular public needs as they evolve

over time.. Another approach is to charge a lease fee for each channel,

at least to cover the additional cost involved, and to make available

whatever capacity is required to meet the demands at those lease rates.

This strategy similar to strategy in the telephone industry today

would contribute to flexibility and efficiency in channel use.

Common Carrier Status. We conclude that common carrier status

would be feasible if the cable operator 1-as flexibility in setting

lease rates for the various kinds of services. Common carrier status

would be desirable in maintaining competition among various equipment

suppliers and packagers of services, even though the cable distribution

plant itself remains a natural monopoly.

Public Regulation of Rates and Profits. In time, as more channels

are leased to outsiders, increasing public control will be necessary --

perhaps a loose form of public utility regulation at the state or local

level. Despite the many problems encountered in public utility regula-

tion, it is difficult to visualize the cable operator supplying channels



9 -3

for vital public services without some form of outside control to

ensure that his profits are not grossly excessive, and that channels

are made available under reasonable and nondiscriminatory terms.

Pui lic AJOCLh; and Local Program Origination. Public access to

cable channels should not be much of a problem where channel capacity

is concerned. Also, the problems of libel and obscenity may turn out

to be less serious than many people fear. A more difficult problem

is determining how local programming is to be financed and how local

groups are to be organized to make effective use of that financing.

The Council of GOvernments should consider whether the cable operator

should be required to contribute some portion of his gross revenues

say, 2 to 5 percent -- for funding programs produced by local community

groups.

Technical Standards. Technical standards should be specified in

the franchise agreement; they are as important as rates charged to

subscribers or as other elements of performance. The Federal Communi-

cations Commission (FCC) proposes to establish a set of minimum technical

standards. Until those standards are established, perhaps within the

next few months, we cannot say whether the Council of Governments should

go beyond those minimums.

Local Franchise Fees. The Council of Governments shoUld be con-

cerned less with how much money cable operations may add to municipal

revenues, and more with the kinds of services that cable may provide

in the public interest. Franchise fees lower than the ceilings pro-

posed by the FCC may be justified to promote the growth of cable and

its services, at least in the initial stages.

Television Set Leasing by Cable Operators. We suggest that the

cable operator have the option of leasing television receivers along

with cable hook-ups to provide an integrated package of service. Pre-

liminary analysis does not indicate that he would have a strong advan-

tage over retailers and repair shops by providing a package service,

including receivers specially designed for cable; however, there is

nothing to be lost and perhaps something to be gained by giving him

the opportunity to provide integrated service.
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I. DURATION OF FRANCHISE

Today, franchises for cable television systems vary greatly in

length. Some specify 10, 20, or 30 years; some have no limits. New

Ynrk City, for example, specifies a 20-year franchise, but in

Connecticut, where cable has been placed under public utility regu-

lation at the state level, no expiration date for franchise certifi-

cates is specified,

On the one hand, the franchise should not be so short that it

injects serious uncertainty into the cable operator's planning and

service during thL early yeLrs. On the other hani, there is some

point in time where renegotiation or renewal of the franchise may be

vital to protect the public interest. Unfortunately, there are few

objective criteria ,hat help in determining the appropriate length of

franchise. Some observers have suggested that the duration be roughly

equal to the lifetime of a plant when, presumably, the plant will in

any event have to be replaced. However, this is an un5atisfactory

criterion; there is no unique specified time at which the plant wears

out. In fact, various components of the plant wear out or become

obsolete at various times and are replaced accordingly. The coaxial

cable itself may last 10 years or more (perhaps as long as 20 years

in underground ducts), but amplifiers may need to be replaced within

8 to 10 years; headend equipment, in 5 to 7 years; and setLtop

converters, in 4 or 5 years. At any point in time, the plant consists

of a mixture of components, including both new installations and items

needing replacement. Similarly, the telephone industry has evolved

from its earliest technology through a continuous process of replace-

ment, renewal, and expansion. Thus, equipment lifetime is a poor

criterion to use for determining when the franchise shoulk: be renewed.

Cable operators frequently argue that only by having long franchises

(say, 20 years) can they get the most favorable interest rates. They

assert that banks and other lenders are likely to make credit availab'e

on easier terms if they know the cable operator is free o. the risk that

he will lose the franchise. This argument is valii insofar as any
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business enterprise with low risk will generally obtain funds under

more favorable terms if it does not face the full pressure of competi-

tion. But the importance of this argument is easy to exaggerate. The

Council of Governments should not be under the illusion that the fran-

chise renewal process is likely to lead to a change in ownership. In

a franchise proceeding, the existing holder has an advantage over chal-

lengers. In this respect, we should recall that although broadcast

licenses are subject to renewal every 3 years, it is a rare occurrence

when the existing owner loses his license. Even if the existing cable

owner was forced out, he would be paid some "fair" market value deter-

mined perhaps by an arbitration board. If the cable operator had per-

formed badly, this fair market value might not cover all debt claim

with a reasonable return to equity. However, in the case of loss, the

underlying difficulty is not that the franchise is written for, say,

only 10 rather than 20 years, but that the cable operator has not done

well in designing or operating the system or that the market is simply

not sufficient to permit him to cover costs under any circumstances.

If it is true that a forced change of ownership is not likely,

then why have a franchise renewal process at all? The renewal process

is useful in at least two ways: (1) It provides a formal process for

reviewing the performance of the operator, and (2) it facilitates

renegotiating basic features of the franchise in accordance with the

experience accumulated by the cable operator during the preceding

period. The process of review assures that the level and nature of

consumer complaints, growth of the system during the previous period,

rates charged to subscribers and to other channel users, technical

standards of service, and other elements can be examined in a more

formal way than is likely to take place during the franchise period

itself. Comparisons between the performance of the cable operator

and that of operators in other cities would be useful. Although some

review will (or should) be conducted continuously during the operation

of the system, the renewal procedure provides a convenient formal re-

view during which all interested parties can come together.
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The renewal process also affords the possibility of substantially

diangini., the conditions of franchise on the basis of past experience --

for example, a new set of technical standards based on technological

advances that took place during the earlier franchise period, a modified

or new set of fees to be paid to the city, revised procedures by which

channels are to be made available to various classes of users, or

modification in geographical boundaries of service.

In sum, the duration of a franchise should be lolg enough to

permit the operator to accumulate a substantial body of experience

that can be compared with the experience of operators in other cities

and that, in turn, can provide a useful basis for review and renegotia-

tion. We would suggest 10 years as an appropriate amount of time.

According to our financial and market projections in Paper Two, after

10 years the operator will have built his basic plant; the number of

ordinary home subscribers and magnitude of costs of operation will have

leveled off; and the operator will be making a profit (if the system is

ever going to be profitable) that should offset the losses that neces-

sarily will occur in the early years. Also, by the end of 10 years

there will be a substantial body of experience accumulated in other

cities for comparisons. To be sure, some might argue in favor of per-

haps 8 or 12 years to accomplish the same objectives. We can only con-

clude that the selection of the precise number of years is one of the

many decisions t0 Council of Governments will have to make, based on

its own evaluation of the pros and cons discussed here and elsewhere.
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II. EXCLUSIVE VERSUS NONEXCLUSIVE FRANCHISES

Exclusive franchises specify that the cable operator has the sole

right to serve a given geographical area. During the term of the

franchise he is assured that no other competing applicant will be

certificated. The nonexclusive franchise makes possible the certifi-

cation of other applicants in the same geographical area.

As a practical matter, there is not a great deal of difference

between the two types of franchises. In the former case, the operator

has a de jure monopoly. In the latter case, once he builds a plant he

will have a substantial advantage over potential competitors, which

gives him a de facto monopoly. Our cost analysis does not suggest

that it would be economical to have two or more operators with their

own lines competing on a house-to-house basis. As in the case of

telephone and other public utilities, the construction of duplicate

facilities along public rights-of-way would seem wasteful, at least

at this stage of cable development. Indeed, it remains an open

question whether even a single operator can make a profit in large

cities having extensively developed over-the-air broadcasting service.

All in all, there is nothing to lose and perhaps something to

gain by writing only nonexclusive franchises. If the operator is

doing a good job, the threat of additional competition would be incon-

sequential, and the two types of franchises would have the same effect;

but the potential threat of competition under a nonexclusive franchise

would provide additional stimulus for the existing operator to perform

well. If worst comes to worst and he does a poor job, then competition

would serve as a safety valve to protect the public interest.
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III. GEOGRAPHICAL COVERAGE

It is important that both incorporated and unincorporated areas

be included in whatever franchise area is to be served by a single

operator or by a consortium of cable operators. But this raises two

other questions: (1) How far should the geographical area of service

be extended into areas of progressively lower population density? And

(2) what percentage of homes should the cable operator stand ready to

serve within the franchise area delineated under (1) above?

Concerning the first question, our financial analysis suggests

that at a cable penetration of 40 percent assumed in Paper Two, the

operator should not be required to wire areas where the number of

homes per mile of cable falls below 59 or 72, unless he can charge

higher rates (such as $10 per month) without a commensurate reduction

in the number of subscribers as a percentage of homes passed. To

require him to serve areas of lower population density would substan-

tially raise the costs that would have to be borne by other subscribers

including low-income groups in the more densely populated parts of the

franchise area.

The figure of 59 to 72 is derived by considering how many sub-

scribers are required to cover the cost of additional cable and

house drops operating within an existing cable system. Taking the

headends, microwave interconnection, local program origination, and

other elements whose costs do not vary with the number of additional

subscribers, we are concerned here with the incremental revenue and

the incremental cost of moving into progressively more sparsely

populated areas. Assuming an interest rate of 10 percent on additional

cable investment, and considering the costs that do vary with the

number of subscribers (such as house drops and operating expenses), we

estimate that the minimum density would have to be about 59 homes per

mile to break even at a 40-percent cable penetration. If we take 14

percent as the composite return to debt and equity capital, as was

.:ompJted in Paper Two for the entire metropolitan area, then the
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minimum density would increase to about 72 homes per mile. The

calculations underlying these numbers are shown in Addendum 9-A to

this paper. If penetration were to increase above 40 percent, the

operator could move into less densely populated areas.

A11 of these figures, however, are based on the constraint

of remaining within an approximate 5-mile radius of the headend.

Otherwise, the substantial cost of supertrunk or microwave inter-

connection would be added to incremental costs, as described in

Paper Three, so that minimum densities in outlying areas would increase.

In regard to the second question, one school of thought is that

the cable operator should be required to stand ready to serve all of

the homes in his franchise area: that is, he should build a plant

passing 100 percent of the homes so that anyone who chooses to do so

can have the cable easily connected to his home. However, here as

elsewhere, one must consider the cost of fulfilling whatever conditions

are written into a franchise; for this cost must be borne by uses of

the system, in one way or another.

The major problem with insisting on literally 100-percent coverage

is that in nearly any large franchise area a few homes will be extra-

ordinarily expensive to wire because of geographical locations that

require additional expensive trunk and feeder lines to maintain good

signal quality. Other expenses are incurred where there is a sudden

fall-off in population density in a !mall subarea; this generates a

very high cost for those few additional homes passed by the cable.

Our financial projections for the Dayton area suggest that the average

cost of cable plant per home passed is about $120. For a few homes,

however, this cost could run to two or three times as much (the precise

figure cannot be determined until a detailed street-by-street engineering

blueprint is drawn -- a task normally done by the cable operator shortly

before he commences installing cable in a given subarea of his franchise).

A summary of breakeven densities is given in Table 9-6.
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A mayor policy question is whether other subscribers should bear

the cost burden of the abnormal difficulty of wiring these few homes.

This probleo is especially worrisome since it is likely that the homes

that are the least difficult to wire will be located in the densely

populated low-income areas, while the few homes with geographical

wiring problems are likely to be in the high-income suburbs.

Of course, one could immediately suggest that these few subscribers

be charged higher rates or in some other manner bear some of the extra

expense of service. But such a differentiated rate structure would

not be easy to design for small subareas. It may be feasible to specify

that cities in the Dayton area should each have separate rates, but

in this instance we are talking about a few homes scattered within a

larger area. To charge these subscribers a much higher rate would

certainly generate and assertions of discrimination and

unfairness, however unfounded these assertions may be.

One possibility, then, is not to insist on the franchise of 100

percent coverage, but rather to permit some lower level such as 90

to 95 percent. That is, the cable operator would ha.,e the option of

refusing service to a few homes in particularly unfavorable locations.

Aside from avoiding a cost burden to other subscribers, it is notable

that this approach would be consistent with current practice even in

such vital services as telephone and electric power. There are still

a few homes in remote rural locations that are not served by telephone

or electric utilities, but few officials would insist that utility

companies take on the large additional expense of wiring these few

homes.

In conclusion, the Council of Governments faces a problem with

regard to rate averaging over a large geographical area. Cable, in

*
The state of Nevada, which imposes public utility regulation on

cable, is attempting to implement provisions for cable in remotely
located homes under special cost-sharing arrangements. However, it
is questionable whether these provisions will be workable. See
Michael R. Mitchell, State Regulation of Cable, The Rand Corporation,
R-783-MF, October 1971.



addition to telephone and other utility services, requires a degree

of rate averaging since no two homes involve exactly the same cost to

serve, although each would pay the same rate. The process of rate

averaging necessarily means that some will pay more than others

relative to the true cost of service. But how far should this process

be carried? Should the cable operator be required to install cable

for the last 5 percent of the homes in his area even if the cost amounts

to, say, 10 or 20 percent of the total cost of serving his entire

franchise area? Or should he be relieved of that responsibility for

the benefit of his other subscribers?

We suggest that in the original franchise the cable operator be

required to install cable passing no more than perhaps 95 percent of

the homes, rather than 100 percent. After the cable operator has had

extensive experience in the area, and the potential of cable to serve

social needs is better known, then this provision of the franchise

might be renegotiated -- to include a larger percentage or even 100

percent of the homes. This item of renegotiation would be one of the

many accompanying the renewal of the franchise at the time it expires.
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IV. SERVING LOW-INCOME CROUPS

The problem of serving low-income groups in the metropolitan area

is one of the most important in delineating the conditions of a franchise.

Low-income groups are less likely to subscribe to cable than high-income

groups; yet, many of the benefits of cable are presumably to be directed

to low-income groups. How then is the cable operator to be induced

to wire and to serve low-income areas? The problem is particularly

troubling in black low-income areas that might, many fear, lose out on

whatever potential benefits cable has to offer.

Fortunately, in the Dayton area this problem is likely to be less

severe than is generally supposed. As previous Rand analysis suggests,

willingness to subscribe depends on income; in an area where family

income is double that in another area, cable penetration is also likely

to be twice as great, providing the monthly subscriber fee is the same

in both areas. However, an important countervailing element arises

from the fact that the number of dwellings per mile of cable in low-

income areas also tends to be greater than in high- income areas as a

consequence of greater housing density per square mile. Therefore,

the cost per home passed by cable in low-income areas is reduced. By

charging a reduced subscriber fee in these areas, reflecting the lower

cost, the cable operator may be able to do about as well in terms of
**

cable penetration in low-income areas as elsewhere. Alternatively,

the monthly rate might be maintained at the higher level, but special

services provided to low-income groups, such as locally originated

programming, might have a favorable effect on penetration.

To examine these relationships, we have selected the census tracts

in the city of Dayton in which, according to the 1970 census, more than

75 percent of the population is nonwhite. These consist of census

*Rolla Edward Park, Prospects fJP Cable in the 100 Largest Television
Markets, The Rand Corporation, R- 875 -tIF, October 1971, p. 37.

**
One difficulty, however, is that the rate of cable disconnects

and losses due to bad debts may be greater in low-income areas.
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tracts 18-34 (excluding tract 24) in the western portion of Dayton

shown in Paper Four, Fig. 4-8.

We estimate that a mile of cable would pass about 160 to 170

c'welllngs within these tracts, as compared with about 150 for the city

as a whole, and with about 110 for the overall Dayton metropolitan area.

Thus, the cable investment costs of serving the western portion of

Dayton would be about 30 or 40 percent less than that of the metro-

politan area as a whole. Of course, cable investment is only a portion

of total cost. The maintenance, billing and collections, and instal-

lation of house-drop lines involve costs reflecting the number, not the

density, of subscribers.

With these expense and capital items taken into account, the city

of Dayton as a whole appears to be an attractive cable market as

described in Paper Two. Although the lower-income areas, with lower

cable penetration, may not bear as large a share of overhead csts as

would the higher income areas within the city, still it appears that

they would be able to bear considerably more than the incremental cost

incurred in serving them: With the headend and interconnection network

to be built in any event, the additional revenues from serving the low-

income areas would exceed the additional costs.

At this writing, the Census Bureau has not yet releasea 1970

income data-for these tracts. However, 1960 census data indicate a

median family income for nonwhites in the city of Dayton of $4663,

compared with a median family income for all of Dayton of $6266 and

$6821 for Montgomery County. According to the analysis of cable

penetration in Paper Two, we estimate that as a result of these dif-

ferences in incomes, a penetration of 40 percent in Montgomery County

would be accompanied by a 37-percent penetration in Dayton as a whole

and by a 28-percent penetration in Dayton's black community.

_Addendum 9-A to this paper shows that at a cable penetration of

28 percent and on an incremental cost basis, a minimum of 84 dwellings

U.S. Bureau of the Census, U.S. ''ensures of Population and Rousing:
1960, Final Report PHC (1) - 36, Dayton, 0111.,?, pp. 15 and 47.
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per mile would be required to generate sufficient revenue (at the $6

per mcnth figure used in Paper Two), in order that costs be covered

with a 10-percent interest on capital. At a 14-percent return on

capital, the minimum figure would be 103 dwellings per mile. The

actual density in the black community of 160 to 170 dwellings per mile

far exceeds these minimums.

One possibility for stimulating penetration beyond the 28-percent

figure estimated above is to specify in the franchise that, within a

given census tract, monthly subscriber rates are to be reduced by a

specified amount if the number of dwellings per mile of cable exceeds

a certain figure. For example, the overall rate might be sit at $6

per month but with the stipulation that the rate would be reduced to

only $4 or $5 per month in census tracts where there are more than 150

dwellings per mile of cable.

Another possibility is to maintain the rate uniformity at $6, but

to direct many of the services to low-income groups as an alternative

to stimulate subscriber sign-ups.

One heavily black-populated census tract, number 27 in Fig. 4-8
of Paper Four, is a geographically large area (but with a small popu-
lation of 4619) that has a density of only 85 dwellings per mile of
cable. However, even this tract has a high enough density to cover
incremental costs on the basis of a 10-percent interest rate.
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V. SINGLE VERSUS MULTIPLE OWNERSHIP

The metropolitan system design described in Paper One and Pnner

Two embraces six cable districts, each served by a separate headend.

Does it make much difference whether the six districts are under com-

mon ownership or whether each is owned and operated separately?

'['his question will be treated with respect to the following major

factors:

o Technical capability and interconnection

o Division of geographical coverage

o Sharing of program origination facilities

o Economies of scale

o Local control

o Yardsticks for comparing performance

o Investment requirements and construction schedules

TECHNICAL COMPATIBILITY AND INTERCONNECTION

One potential problem of multiple ownership is the difficulty of

maintaining compatibility and adequate interconnection among the six

districts. With six separate owners -- some of which might be private,

municipal, or community nonprofit organizations -- attaining these goals

will not be easy. Some cable operators may prefer to install only one

cable with converters in each home to provide 20 to 24 channels. Others

may opt for a dual-cable system with a converter to provide 40 or so

channels. Yet the benefits to the community of a large number of chan-

nels in one district will depend on what is offered in the other dis-

tricts. A 40-channel capacity in one district will be of limited value

if the other systems have only 20. For example, colleges and univer-

sities may seek perhaps 5 channels for providing instruction to home

viewers. Yet sufficient capacity may exist only in the districts that

have 40 channels. The benefits of televised instruction would be re-

duced to the extent that students living in other districts with only

20 channels could not be reached. A special medical channel may be

economically feasible only if the entire metropolitan area can be

covered, but sufficient capacity may exist only in the districts that
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have 40 channels. In other words, for services that depend on broad

metropolitan coverage, the "chain" of cable systems is only as strong

as its weakest "link."

However, if this interrelation exists, would not the separate

owners join together in a voluntary agreement to ensure capability and

interconnection? Not necessarily. For one thing, there may be honest

disagreements among cable operators about how much capacity is needed

and what specific technology is most effective to attain that capacity.

One operator may conclude that the 20 channels are enough since this

would meet the currently proposed minimum channel requirement of the

Federal Communications Commission (FCC). Others may be more optimis-

tic about the future of new and expanded services and favor 40 channels.

These disagreements are apt to be particularly severe if the type of

ownership -- public versus private -- varies from one district to an-

other. This is not to say that the cable industry in the United States

should be limited to one cable technology and one level of channel ca-

pacity. Clearly, diverse technologies (single cable versus dual cable,

use of converters in some places but not in others, and experiments

with switched systems as mentioned in Paper One) need to be pursued

in various parts of the country. Yet within any one metropolitan area,

common technical characteristics are essential if services are to be

developed where broad metropolitan coverage is required. Diversity

is best achieved among, not within, single metropolitan areas.

The problem of obtaining voluntary agreement is exacerbated to the

extent that cable operators are primarily interested in retransmitting

broadcasting signals -- an interest predominating in the industry to-

day. For this use, 20 channels are more than adequate. Moreover, the

cable operator may reason that in any event additional char%els will

be leased at no more or little more than the additional cost of install-

ing the channels (so that additional profits will be zero or very low

as a consequence of additional capacity). Thus, he may conclude that

leis proposal is contained in a letter dated August 5, 1971, from
Dean Birch, Chairman of the FCC, to the Chairmen of the Senate Communi-
cations Subcommittee and the House Communications and Power Subcommit-
tee, p. 28. Hereafter this will be cited as the FCC
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he should install 20 channels rather than 40. Other operators, con-

cerned about the longer-term social value of additional channel capac-

ity, may disagree. However, their attempts to provide large capacities

may lead to frustration because the additional channels can be used for

services that cover only their own districts and not the others.

Moreover, unless a carefully devised and enforced plan for inter-

connection is drawn up, each operator may tend to design his system to

be suboptimized to cover only his own district: For example, he may

locate his headene at a point convenient to serve his own district,

but one that has no clear line-of-sight path required for microwave

interconnection to other headends. This possibility becomes all the

more real i" separately operated systems follow various time schedules

of construction. One operator may have his headend completed and much

of his plant built before another neighboring operator has even decided

where his headend is to be located. Again, in principle, cable opera-

tors could arrive at a voluntary agreement to coordinate construction

schedules and to undertake interconnection. But this is a difficult

task. Those cable operators primarily interested in retransmitting

broadcast signals may conclude that these signals can be picked up off

the air or brought in by microwave links from distant cities such as

Indianapolis and Chicago and hence not need interconnection. They may

reason that interconnection among the districts would be important only

for educational, governnental, and other uses that, in any event, would

be priced at rates that would cover only incremental, additional costs

and would not provide much in the way of additional profits.

To be sure, these problems are not insurmountable. If the fran-

chises in all six districts are written to provide common technical

standards, construction schedules, and other conditions essential for

coordination among the separate districts, then the outcome could be

the same as that under common ownership. But it is doubtful if this

would happen. As a practical matter, it will not be easy to enforce

common standards against the number of separate cable operators -- es-

pecially if they represent a variety of ownership forms and interests.
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DIVISION OF GEOGRAPHICAL COVERAGE

Anotlwr problem of divided ownership is determining the geographi-

cal bound tries of each district. One can easily visualize disputes

among cable operators over serving particular subareas in the metropo-

litan region. Some cable operators, seeking to enlarge their potential

subscriber base, may encroach on the territories of other operators.

Thus, with separate ownership serious difficulties may arise in divid-

ing up the map among the separate districts.

One potential solution to coping with geographical boundaries is

not to define them at all: That is, franchise several cable operators

to serve whichever portions of the metropolitan area they choose. Each

would serve that portion of the area where he could build a plant more

quickly than the other operators. would have the added advantage

of encouraging cable operators to construct a plant quickly to serve

as large an area as possible. "_,is would be an attractive approach if

all we were concerned about was the retransmission of broadcast signals

Characteristic of today's cable industry. However, more advanced ser-

vices may require that cable systems be designed with regard to the

boundaries of school districts and the geographical size and location

of the particular commun ties of interest (such as along ethnic, in-

dustrial, governmental, or commercial lines).

Again, the problem of geographical division is not insuperable,

but it is likely to lead to extended debate and disagreement before

final decisions are reached -- a process that could be avoided through

single ownership.

An example of this problem arose in the franchising of Las Vegas,
where the division of the city between two franchise holders was accom-
plished by voluntary bargaining between the two. After a long period
of argument and debate-they finally agreed simply to split the city
along the Strip. See Mitchell, State regulation of Cable Television.



ECONOMIES OF SCALE

Substantial economies of scale exist for cable systems that offer

advanced services requiring central computers, local origination facili-

ties, and microwave interconnection. However, each of the six cable

districts would encompass enough dwellings to exploit most of the econ-
*

omies of scale. But a satisfactory agreement would also be required

..toong the separate owners to share the cost of central computers and

origination facilities serving the entire metropolitan area. So far

as maintenance and other operating costs are concerned, there would be

little difference between separate and single ownership, although

crossing of boundaries by maintenance crews would be easier under com-

mon ownership than under separate ownership. This advantage is likely

to be of small consequence for districts as large as those contemplated

for the Dayton area.

SHARING OF FACILITIES FOR LOCAL PROGRAM ORIGINATION

In our financial projections we assume that some program origina-

tion facilities would exist at each cable headend, but that a single,

better-equipped studio facility would exist in one location for high-

quality programming to be distributed to the entire metropolitan area.

With the metropolitan area split into six separately owned districts,

problems could arise as to how the cost of a common facility should be

shared. Some operators might argue that it should simply be split

equally six ways. Others might argue that their share of the cost

should depend on the extent to which they themselves carry programming

originating at the central facility. Yet others might maintain that

costs should be divided in proportion to the number of subscribers

served by each district.

Again, this is not an insuperable problem, but it is one more of

the many elements that could seriously delay design and construction of

the metropolitan cable system.

See Paper One, p. 29.
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LOCAL CONTROL

One frequently mentioned potential advantage of separate ownership

is in providing a greater degree of local control over channel use and

in setting monthly rates to subscribers. If each district is designed

to be economically self-sufficient, then rates from district to district

would vary in accordance yith underlying costs of service. These costs

are determined by the inve:Itmenr.: and operating expenditures required in

each district divided by tne number of users served. Generally, the

greater the density of population, the lower the cost per home passed

by cable; the higher the level of cable penetration the lower the cost

per subscriber. With rates reflecting these costs there wou14 be no

cross-subsidization among the districts. Thus some subscribers would

be better off, others worse off, as a consequence of separate rates

for the separate districts.

As a practical matter, for most of the districts the differences

in rates would not be great; the various districts would (or should)

cover incorporated and unincorporated areas with a mixture of popula-

tion densities in each. It is true that the district serving the city

of Dayton would encompass a low-income area concentrated in the western

part of the city. However, as discussed earlier, the higher population

density would at least partially offset the relatively low penetration

levels expected in low-income areas. Thus, a cable district serving

the city of Dayton may not be severely handicapped by virtue of the

fact that a larger portion of the district consists of low-income

residents than is true in the outlying suburbs. Indeed, as shown in

Paper Two, Dayton does better than outlying areas in terms of cable

profitability.

At the same time, single ownership for the entire area does not

foreclose a possibility of having some rate variation among the six

districts. The franchise could specify separate rates for the various

geographical areas, depending on which cable headend serves the area in

question.

4:;')

k
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In short, the single-ownership approach has flexibility insofar

as it leaves open the option of having either a single rate reflecting

overall average costs for the whole area or a series of rates for the

separate districts and subdistricts. The separate-ownership approach

automatically locks the system into separate rates to the extent that

subscriber costs vary among the distri.cts, and each district is required

to be economically self-sufficient.

Were the Council of Governments to move to a uniform rate structure

for the whole metropolitan area, some districts might not be economic-

ally self-sufficient, but would require subsidization from the others.

The process of transferring funds from one district to another would

be much more difficult with separate ownership than with single owner-

ship.

Another aspect of local control is access to local cable channels.

Some groups feel that with local ownership they may Lave access to chan-

nels under more favorable terms than would be the case with a single

metropolitan-wide system. That is, they can more easily influence a

locally owned district than would otherwise be the case. They may be

right. A powerful local community organization may indeed have greater

leverage in gaining channel access to a relatively small locally owned

system than it would were the local system part of a larger metropolitan

system "run" by a large organization in another part of town. Yet, a

serious question arises as to whether access to cable channels ought

to depend on the power and influence that particular community groups

can wield. It may be more important to provide enough channel capacity

so that all groups can have equal and nondiscriminatory access to chan-

nels regardless of the particular pressure (political and otherwise)

that they are able to exert.

YARDSTICKS FOR COMPARING PERFORMANCE

One clear advantage of the separate-ownership approach is in pro-

viding comparisons of performance among cable operators. If one cable

operator is doing poorly, the situation is more clearly evident if a

neighboring cable operator is doing well than would be the case if the
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first operator controlled the whole system. These comparisons of per-

formance may be especially useful in deleting, modifying, and adding

conditions and provisions to franchises when they come up for renewal.

INVESTMENT REQUIREMENTS AND CONSTRUCTION SCHEDULES

Another advantage of separate ownership is in reducing substan-

tially the investment requirement for individual operators. We esti-

mate that the overall metropolitan system would involve an investment

of about S22.3 million as discussed in Paper Two. In todav's cable in-

dustry this is a large amount of money for a single operator to raise.

However, the merger movement that is proceeding apace in the cable in-

dustry will rnike funding of this magnitude progressively easier.

More important than the total amount of money required is the ques-

tion of whether the market for cable services is large enough in the

Dayton area to make the enterprise economically viable. If it is, then

the funding would probably be forthcoming either under single or multi-

ple ownership.

Related to the question of capital requirements is ,the matter of

construction timetables. With each district owned separately it is

probable that construction could be completed sooner in each district

than would be true with single ownership. Again, much depends on

whether the single owner could obtain total funding as easily as could

the separate operators in each of the districts. To the extent that

individual operators could obtain funds more quickly, they could also

complete the detailed engineering planning, purchase materials, and hire

construction crews more quickly than could a single operator.



9-26

VI. ALLOCATION OF CHANNELS TO PUBLIC AGENCIES

Aside from leasing channels to commercial users for such things

as pay movies and pay sports, a major question in franchising relates

to criteria for allocating channels among alternative public uses, es-

pecially as the demand for particular services increases and as new

services develop. To provide assurance of access for certain public

uses free of charge, the Federal Communications Commission has recently

proposed that cable systems in large metropolitan markets (including

Dayton) provide a minimum of one channel for public access, one for

government uses, and one for education. Taking the FCC's minimum

Channel allocation as given, the Council of Governments faces the ques-

tion of how to allocate the many other channels that would be available

in a metropolitan system. In addition to retransmission of broadcast

signals, perhaps 10 to 15 channels would be available for schools, 5

for higher education, and 2 or so for government, 2 for local program

origination, plus additional bandwidth for facsimile mail, information

storage and retrieval, and other commercial services.

BLOCK ALLOCATIONS WITH FREE CHANNEL USE

One approach would involve spelling out in the franchise the num-

ber of channels allocated to various public users free of charge. This

approach -- which we shall call the "no-charge block-allocation strat-

egy" -- would have the advantage of giving certain public users guaran-

teed access to the system under very favorable terms.

However, this approach has serious disadvantages. First, it is

impossible to foresee the needs of particular users at the time the

franchise is signed. Although we might say that perhaps 10 to 15 channels

could be available to the schools, no one knows at this point in time

whether the schools will be able to employ anything like that number

within the foreseeable future. Much depends on the willingness of

*
FCC Letter, p. 28. The channels for educational and government

uses are to be made available free of charg only for the first 5 years.
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schools to integrate television into their curricula and to redeploy

teachers along the lines described in Paper Seven. As another example,

two channels might be allocated to government, but the requirements for

government use in closed-circuit teleconferencing, training, and other

uses could far exceed, or fall shor.c. of, this channel capacity, depending

on the nature of future developments in terminal gear and the interest

that governments have in employing channels for a variety of purposes.

Moreover, even if it were possible to foresee the overall needs

for a general category of users, it would be difficult to allocate

channels to specific users within each category. For example, perhaps

ten channels would be appropriate for elementary and secondary schools.

But who is to decide how to allocate between elementary and secondary

schools or among schools in separate school districts covered by a

single cable system? Or if, somehow, we could determine that two channels

ought to go to government, what criteria should be used to divide

the channels among police, fire, administrative offices, and other

government functions? In other words, while the no-charge block-alloca-

tion strategy provides guaranteed access, it does not mean that partic-

ular users will have as many channels as they may eventually need.

Another disadvantage of this approach is the difficulty of re-

allocating channels from one use to another as needs change over time.

Even if a particular user employs his channel wastefully, let us say

for only a few hours a week, he would be reluctant to give it up.

Since he gets it free of charge he has every incentive to hold on to

it. To those who claim that he is using the channel wastefully and

ought to release it, he can emphasize that his particular needs are

"vital" to the public interest, or that he has plans for expanding his

use of the channel that would be thwarted were a reallocation to occur.

These problems are well illustrated by the long and painful ex-

perience of the FCC in allocating the radio spectrum among competing

users. Similar to the situation outlined above, the FCC has allocated

blocks of radio frequencies free of charge for mobile Iddio, television,

commercial and noncommercial radio broadcasting, marine and aeronautical



uses of radio, and so forth. Once these allocations were made, it

became very difficult to reallocate in accordance with changing needs

of various users. In particular, mobile radio uses have increased

rapidly in recent Years in a manner that the FCC simply could not have

foreseen 10 or 20 years ago. Some users in the mobile band have ex-

perienced extreme congestion, while other channels have remained under-

utilized. :;otably, in 1952 the FCC allocated part of the radio spec-

trum -- 70 television channels to UHF broadcasting in the hope that

the development of UHF would add substantially to program diversity

available to television viewers. Despite the fact that UHF has not

developed in the manner that the FCC had hoped, strong vested interests

have made a reallocation of some of the UHF spectrum space to mobile

radio very difficult.

With channels available free of charge, users have little incentive

to employ them efficiently and the "needs" they claim for channel use

can easily be exaggerated. A case in point is the FCC proposal that

one channel be set aside for education in each metropolitan cable system.

It is notable that many educators claim this simply is not enough and

that even more channels should be set aside free of charge. According

to one news account, an educator has observed: "More channels are de-

finitely needed for instructional television to realize its full poten-

tial and for it to try the innovative techniques that people are talking

about," He warned that unless

. . . cable TV is used in innovative ways, educational institutions

will end up using the one channel in the same way they had used

broadcast TV with no great gains. He realized, he said, that other

channels would be available to educators on a lease basis, but cost

would be the drawi)aek to such use, as will be the sharing of such
* *

channels with other users presenting an availability problem.

See Harvey J. Levin, The Invisible Resource, Use and Regulation
of the Radio Spectrum, Johns Hopkins Press, Baltimore, 1970; and the
President's Task Force on Communications Policy, Final Report, December
1968, for a general discussion of the difficulties the FCC has faced
in regulating the use of radio spectrum.

**
ETV Newsletter, August 23, 1967, p. 2. (Emphasis added.)



ihus, with many channels available free of charge to public users,

the home subscriber and the commerciai user of the system would he

paying the entire bill. Perlmps this subsidy to public uses is justi-

fied, but it is questionable whether cable subscribers or other cable

users ought to bear the burden rather than the general taxpayer, since

it is the nation as a whole that would presumably benefit from the

innovative techniques that people are talking about." Or to express

it differently, it it is agreed that the cable subscriber ought to

subsidize education, one could argue that the telephone system should

also make telephone circuits available free of charge to educational

establishments, with the burden borne by other telephone users.

BLOCK ALLOCATIONS WITH LEASE PAYMENTS

An alternative involves allocating channels to specific public

purposes, but on a pay basis rather than simply making the channels

available free of charge. For example, ten channels might be reserved

for schools, but whatever channel time is used would be paid for in

accordance with tariffs published by the cable operator in a manner

similar to that of the telephone company. This approach would have

the advantages of generating some additional revenue to the benefit

of other users, including home subscribers, and of promoting efficiency

in channel use by encouraging users to give up, transfer, share, or

subdivide among themselves channel time that otherwise would be wasted,

if no payment were made. It would also offer the possibility of greater

flexibility in transferring channels from one block to another: If

two of the ten channels remain unused for a specified length of time

they might be transferred to some other public use, say, to government

agencies willing to bear the lease charges. the allocations would also

guarantee that public users would have access to a specified number

of channels as long as they are willing to pay the lease charges.

DEMAND-ACCESS LEASE

Another possibility that should be considered by the Council of Gov-

ernments would involve making all channels available on a "demand-access
4C1
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lease" basis, with no reservations made ahead of time for any specific

purpose except for the few free channels required in the proposed FCC

regulations for public access, education, and government. This proce-

dure would be similar to that of the telephone industry where no spe-

cific reservations are made for channel use when cable is installed.

That is, the Bell System is not told that of 500 telephone channels to

be installed, say, between Chicago and New York, 100 are to be reservLd

for schools, 200 for private industry, and 200 for government. Although

Bell may have some idea of the kinds of demands for various users when

it decides to build a plant of a given capacity, it is not committed to

dedicate particular channels to particular users in the absence of their

willingness to pay in accordance with published tariffs. If more total

channel use is demanded under the tariffs than is available, then (prob-

ably after some time lag) either capacity is increased or the lease fees

are increased.

This approach is attractive in providing the greatest flexibility

in channel use as various demands for service increase or evolve over

time. Unlike the preceding approaches, it avoids the problem of trying

to determine channel use in advance. This approach would also generate

additional revenues to reduce the burden on other subscribers (including

low-income groups). With sufficient lease revenues, it may be possible

eventually to reduce the monthly rate to household subscribers to a very

low level, if not to zero.

CRITERIA FOR SETTING LEASE FEES

However, questions immediately arise about the criteria under which

lease fees are to be set. The question of setting lease rates is indeed

difficult because of the problem of deciding how to allocate costs among

services that jointly benefit from those expenditures.

Among the many examples of this situation, a separate cable servins

only schools could be installed at a relatively low cost, if the cable

were installed at the same time that other cable was installed for use

by home riewers and other subscribers. Thus, if these other users pay

the full cost of the "basic" cable, schools could piggyback at a small



9-31

incremental cost. But note that the argument could be turned around:

The cost of the basic cable system would be less if it were installed

at the same time that a separate cable was installed for the schools.

If the schools pay the lull costs of installing their cable, the basic

cable could piggyback at a lower additional cost tc its users than if

its cable were installed alone. Are the schools to pay only the addi-

tional cost of the separate cable, or are they to pay the full costs,

with other users permitted to piggyback? Or is there an acceptable way

to split the difference?

Another example is the telephone pole on which broadband cable

is strung. One can argue that the pole would have to be installed and

maintained regardless of whether it is used for a cable and therefore

that the cable operator should be required to pay only the small addi-

tional cost involved in stringing cable on the pole. But one could

also argue just the reverse: Cable operators ought Li pay the full

cost of installing and maintaining the pole, with the telephone com-

pany getting a "free ride." More likely, some acceptable compromise

would be reached through which both parties would share some portion of

the cost of installing and maintaining poles. Again, we have the case

where once a particular facility (the pole) is installed, the additional

cost of serving various users is small. The critical question is how

they are to share the cost of the facility as an "overhead" expense that,

one way or another, has to be borne by one or more groups of users.

In leasing cable channels, one useful critt-rion is to set the lease

rate high enough so that any user pays at /east the additional cost that

he imposes on tl-a system. For those users who pay only this additional

cost (as in the case of schools, where they are the users who piggyback)

we can regard them as being served at a "preferential" rate. Other users

such as those subscribing to pay-movie channels or to pay-sports channels,

maybe expected to bear substantially higher rates to cover a larger por-

tion or perhaps all of the overhead expense. Although these other users

paying relatively high rates might appear disadvantaged, they are not

harmed by virtue of the fact that preferential users are being served;

for these preferential users pay the additional costs the impose on

the system and perhaps cover a portion of the overhead as well.
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There are three questions that immediately arise concerning this

approach: (I) What would be the likely minimum level of Lease charges

in the Dayton metr-)polit:an area? (2) How can we be assured that channel

capacity would be available for the various uses described elsewhere in

this Report? (3) How can we be assured that, in this entire process,

the cable operator does not make an enormous profit at the expense of

the public? The first_ two questions will be treated immediately below;

the third, which raises basic questions of regulatory policy, will be

covered in Sec. VIII.

THE LEVEL OF LEASE RATES

The level of incremental costs of adding channel capacity dope.nds

on the underlying assumptiohs about how capacity is to be Increased.

in Panar, One we estimated that the cost of increasing capacity from

12 channels to about 20 chxlnels amounts Lo about $500 per mile of

cable. Using this cost relaticmh..p in estimating incremental cost
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is satisfactory as long as we consider a range of capacity within the

limits of a single cable. In Paper One we also noted the possibility

of adding additional 20-channel cables to the plant at the time it is

built for an additional coot of approximately $2000 per cable per mile.

This is a satisfactory basis for estimating incremental cost if we are

considering expansion in capacity that requires two or mole cables. In

addition to both of these cost figures, it is necessary to include the

cost of added signal processing equipment to feed the extra channels

and the cost of maintenance and other operating items. In Table 9-1,

both the lower limit and upper limit are shown for estimating incre-

mental costs per channel. In the former we consider the_$500 per mile

figure to upgrade cable plant from 12 to 20 channels. With a cab12

life of 10 years and an interest rate of 10 percent, the cost estimate

of one channel per year is $26,000.

As an upper limit, with installation of a second cable at $2000

per mile, the incremental cost rises to $39,700. As an illustrative

example of how revenues based on incremental cost can affect the economic

viability of the metropolitan cable sytem, Paper Two uses the rounded

figure of $35,000 as an estimate of the channel cost that might be paid
*

by educational institutions covering all six districts. On a single

district -wide basis the rate would be on the average about 1/6 of that

or about $6000. Thus, an elementary school channel covering a single

district might be leased at $6000 per year, or even less on a part-time
* *

basis where the channel is shared, say, with adult evening education.

Paper Two, p. 10. The figure of $35,000 is set substantially
higher than the lower bound in order to cover the costs of a low data
rate feedback for aigital response from subscribers as described in
earlier papers. This digital feedback would require only a small frac-
tion (perhaps 1/30) of the equivalent bandwidth of a return lAdeo
channel. In the illustrative case shown in the Summary RETori, of 5000
students taking two-way instruction, if each student were interrogated
as rapidly as every 5 sec, he would require 2pproximately 46 Hz of
bandwidth. For 5000 students this would amount to 200,000 Hz or only
about 1/30 of a 6-MHz video channel.

**
In addition to these cable distributiot costs, the schoois them-

selves would have to be wired. We estimate the drop -line ccst to ini-
vidual schools to be in the range of $100 to 2',10; the lost of wiring
each classroom would be about $20.

4C 5
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Table 9-1

AN ESTIMATE OF INCREMENTAL CABLE DISTRIBUTION COSTS PER TELEVISION CHANNELa

Additional cable of 1,750 mi. 0 $500 per mi
Signal processors, 48 0 $2,000h

Total Equipment Cost

Interest, 10 percent for 10 years

$ 875,000
96,000

971,000

569,400
8 channels, 10 years $1,540,400

8 ,._.nannels per year 154,000

1 channel peg year $19,300

r, percent of additional cable cost 43,800
10 percent of signal processor cost 9,600

8 channels per year 53,400

I channel per year 6,700

TOTAL CO`., 1 CHANNEL PER YFtll $26,000

MAi.tr.r C,:st
Additional cable of 1,750 mi. @ $2,000 per mi... 3,500,000
ignal processors, 120 @ $2,000c 240,000

Eauipment Cost 3,740,000

Interest, 10 percent for 10 years 2,193,000

20 channels, 10 years 5,933,000

channels per year 593,300
1 channel per year 29,700

Cost

5 percent of additional cable, cost 175,000

In percent of signal processor cost 24,000

20 channels per year 199,000

1 channel per year 10,000

TOTAL COST, 1 CHANNEL PER YEAR $39,700

Costa rounded to nearest hundred.
b
Based on 8 signal processors per district, 6 districts.

c
Based on 20 signal processors per district, 6 districts.



9-35

A pay-mtMie channel covering six districts might be priced at, say,

10 times the figure of $35,000 or roughly $350,000 per year to :over a

large portion of overhead. If 30,000 subscribers (comprising about 15

percent of the homes in the six districts) pay for the movie channel,

this would amount to about $12 per yea: per subscriber a small

amount relative to the basic annual fee of $72 Gr so for cable. (Of

course, the total charges to movie subscribers would include not only

channel time but aico special home terminal equipment, movie copyrights,

costs of running the film, sell.ing and promotional expenses, collection

expenses, and so on.) As shown in Paper Two, this additional lease

revenue can have a substantial effect o' the viability of the system

and on the prospects of reducing rates to other users.

The incremental cost of microwave interconnection is shown in

Table 9-2 up-1er similar assumptions. The cost for one channel to inter-

cunnect the six districts would run to about. $10,300, and the cost for

an inbound channel from the five surrounding districts to a central

district would run to about $11,700.

ENSURING ADEQUATE CHANNEL CAPACITY

The basic provision for ensuring adequate channel capacity lies

in building a cable plant at the outset that has a capacity in excess

of that required to retransmit broadcasting signals. Nevertheless, if

the demand for cable service were to grow under the above rate structures

to fill all 40 or so channels available, then lease rates might be in-

creased to reduce the demand for service or the cable operator would be

required to increase his capacity. Whether lease chariges are increased

or capacity is increased would depend on the profits earned by the cable

operator: If, with all channels filled, he is still not doing well

financially (measured as a rate of return on his investment), then he

would be permitted to raise lease rates, in the manner that public util-

ities are permitted to do. However, according to our financial projec-

tions, the outcome of poor financial performance, with all channels

*
See Paper Two, p. 10.
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Table 9 -2

AN ESTIMATE OF INCRI,;NTAL MICROWAVE INTERCONNECTION COSTS PER TELEVISION CHANNEL"

CO,VP PP,W OUT.VU7! CHANNZ:7,

Inotstrivnt
5 paths, 7 outbound channels, 1 inbound channel $1,196,000
Less 5 paths, 4 outbound channels, 1 inbound channel 1,076,000

Additional investment cost, 3 outbound channels 120,000

Interest, 10 percent for 10 years 70,400

3 channels, 10 years $190,400
3 channels per year 19,000
1 channel per year $ 6,300

Annual Operating Cost
b

3 channels per year 12,000
1 channel per year 4,000 4,000

TOTAL COST, 1 CHANNEL PER YEAR $10,300

COST PER INBOUND CHANNEL

Investment Costa
5 paths, 7 outbound channels, 2 inbound channels 1,241,000

Less 5 paths, 7 outbound channels, 1 inbound channel 1,196,000
Additional investment cost, 1 inbound channel 45,000

Interest, 10 percent for 10 years 26,400

1 inbound channel, 10 years 71,400
1 inbound channel per year 7,200

Annual Operating Cbstb
1 channel per year 4,500

TOTAL COST, 1 CHANNEL PER YEAR $11,700

a
Coats rounded to nearest hundred. Figures taken from Paper One, p. 30.

b
Ten percent of additional investment.
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filled, is not very likely. If the cable operator succeeds in leasing

all 20 additional channels in the dual-cable system at even the annual

preferential rate of 535,000 per channel and a movie channel at $350,00 ,

the additional total annual income of $1,050,000, combined with fees

from home subscribers, would substantially strengthen the financial

basis of the system. This, in turn, would encourage an expansion of

capacity -- to 60 or 80 channels or whatever is needed to satisfy users

willing to pay lease fees. These lease fees will cover at least the

additional costs of the extra capacity, while also permitting reductions

in monthly fees to home subscribers.

CONCLUSIONS

L

There is no completely satisfactory solution to the problem of

allocating and pricing cable channels. To allocate large blocks of

channels free of charge to educational and other public users would

promote inefficiency in channel use and inflexibility in shifting

channels from one use to another as public needs change over time. It

also would place the full cost burden on home subscribers and commercial

lessees of channels. The lease approach, similar to that of the tele-

phone system, would encourage flexibility and efficiency and would tend

to spread the cost burden more equitably over all users. It does, how-

ever, raise difficult questions of how lease charges are to be computed

and how protection is to be accor against excessive profits.
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VII. COMMON CARRIER STATUS

There has been much discussion about whether cable operators should

serve as common carriers -- that is, cable operators having no control

over the content of programming (perhaps except for automated services

such as time and weather reports), but being required to make channels

available to outsiders on a nondiscriminatory basis in accordance with

published lease rates. The strongest argument in favor of common

carrier status is that it would eliminate the danger of undesirable

monopoly on the part of the cable operator. For example, if he were

to provide his own programming on a particular channel -- let us say

a pay-movie channel -- he might have an incentive to degrade the quality

of signals on other channels or to restrict access to other entrepre-

neurs desiring to use channels for pay -movie packages to !ncrease pro-

fits to himself. Or he might develop an integrated alarm system using

cable and special terminal equipment and prohibit other equipment manu-

facturers and suppliers from attaching their competing equipment to

his cable plant.

Those who argue against common carrier status emphasize that the

cable operator might be handicapped in earning reasonable profits in

the early years. If he has no control over the content of his channels,

his ability to offer new and improved services might be compromised.

The most recent expression of this view comes from a report of the

Sloan Commission on Cable Communications:

Common carrier status may, indeed, be the way cable should and

will go as it achieves maximum penetration and overtakes or

supplants over-the-air broadcasting. At this point in tine,

however, the Commission believes that imposition of common

carrier status would be unrealist.. and an impediment to the

desirable growth of cable. We do not believe that investors

would be willing to undertake the substantial capital expendi-

tures of laying cable if they had no control over the use of
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the channels in the formative years and so were powerless to

control the financial destiny of the system.

A critical element in determining the profitability of cable

operations, however, has less to do wita the control that cable oper-

ators have over the content of particular channels, but more to do with

their freedom to set lease rates that outsiders would pay for access to

the system. As long as the cable operator can set lease rates (perhaps

relatively high rates for some services and low rates for others, as we

have discussed previously), the chances are good that the system would

be profitable; at the same time, there would be maximum competition

among program packagers desiring access to cable channels and competi-

tion among terminal equipment manufacturers for residential and com-

mercial markets. While the cable distribution system itself has ele-

ments of natural monopoly, competition could be maintained in terms of

inputs and outputs of the system.

In view of the above, the Council of Governments should consider

seriously the possibility of requiring the cable system to operate as

a common carrier. Not only would this operation be desirable in itself,

but it would provide a yardstick for comparison with cable systems in

other parts of the country that do not operate as common carriers, and

would serve as a pioneering experiment to determine the feasibility

of common carrier status in cable's 'irly formative years. In moving

in this direction, however, it is important to distinguish between

common carrier regulation and public utility regulation, the latter of

which does have serious implications for the profitability of the cable

industry. We now turn to the question of public utility regulation.

Report of the Sloan Commission on Ca 'e Communications, On the
Cable, McGraw-Hill Book Company, Inc., New York, 1971, pr. 147-148.



VIII. PUBLIC REGULATION CF RATES AND PROFITS

The preceding discussion raises a number of questions about who

should decide, and what criteria should be used, if the cable operator

is iii fact earning a substantial profit that would justify changes in

lease rates and expansion of capacity. One possibility is to place

cable television under the purview of a state or local public utility

regulatory commission, as in the case of telephone, electric, or gas

utilities. The cable operator would provide data, probably on an

annual basis, 9n that a rate of return on investment could be computed.

If the rate of return is too high, suggesting excessive profits, then

rates would be reduced (perhaps to home subscribers as well as to

those leasing channels). If the rates are too low, then monthly rates

to subscribers and others could be increased. If the demand for channel

time exceeds capacity, then capacity would be increased, as discussed

earlier.

Unfortunately, this would work out less smoothly in practice than

in theory. There has been extensive discussion of the pros and cons of

placing cable television under public utility regulation. One of the

most serious concerns is that public utility regulation would place

limitations on the cable system and thus retard its growth. In a cable

system's early years, when the risks are high and large amounts of

capital are needed, profit levels may be required that would seem quite

excessive in comparison with well-established and mature industries such

as telephone and electric power.

One solution that should be seriously considered by the Council

of Governments is to apply a Zoose form of public utility regulation

to provide extensive latitude for the cable operator to earn profits

or incur losses in accordance with the underlying risks. As mentioned

before, the franchise could be written to permit the cable operator

over the first 6 years or so to introduce and adjust lease rates on an

experimental basis to test the market. His overall rate of return would

For example, see The New Yor1, Times, January 10, 1971, p. 1.

v1";'9.,
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be free of regulation so that he could generate substantial revenues

to offset the risks and attract capital. After this period of time,

his profit level would be subject to regulatory review but still on

a loose basis. A rather wide range would be established for rate of

return varying perhaps from 8 to 15 percent to reflect the relatively

high risk involved in this enterprise. (In comparison, a return in

the neighborhood of 8 percent is generally judged by the FCC to be

reasonable for the interstate services of the Bell Telephone System.)

Unfortunately, the complications of rate-of-return regulation are

far greater than sugEested in this example. Much of the literature has

been devoted to major problems of rate regulation, including the problems

of establishing adequate criteria for (1) judging costs that should be

allowed and disallowed in the computation of profits, (2) computing

the value of investment or the "rate base," and (3) judging what con-

stitutes a reasonable rate of return. Moreover, much criticism has

been directed at rate-base regulation on grounds that it may lead the

regulated firm to overinvest in physical facilities, that it may dis-

courage innovation, and that it operates only with long delays and at

great expense because of the extensive hearings and examination process

typically required. Despite these problems, it would be difficult to

visualize a cable operator leasing dozens of channels for vital public

services without having sote form of public control, to provide as-

surance that profits do not become excessive and that services are

offered under reasonable terms and conditions.

With respect to which agency should undertake the task of regula-

tion, perhaps a regional regulatory commission could be established for

the Dayton area or the task could be accomplished by the State Public

Utilities Commission. The pros and cons of state control are discussed

in another Rand Report.

Mitchell, State Regulation of Cable Television.
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IX. PUBLIC ACCESS AND LOCAL PROGRAM ORIGINATION

The of the most important aspects of cable telcwision development

involves the problem of ensuring public access and funding of local

program origination. In Paper Five we have discussed types of neighbor-

hood and rLgional local programming that are nut feasible through con-

ventional over-the-air broadcasts. But to exploit the flexibility of

coverage offered by cable television, the Council of Governments faces

three major issues:

1. How can adequate public access to cable channels be ensured?

2. How are problems of obscenity and libel to be handled?

3. How is programming to be funded?

PUBLIC ACCESS TO CABLE CHANNELS

With respect to adequate channel access, the solution is relatively

straightforward insofar as channel availability is concerned. fhe cable

systems described in Paper One and Paper Two contain ample channel capa-

city for local origination of quantities reasonably foreseeable over the

next 5 to 10 years. Either with a dual-cable system or a single cable

with a set-top converter in the home, both metropolitan and local commun-

ity channels could be made available full-time to home viewers. More-

over, because signals brought in from the three Cincinnati network

affiliates will duplicate Dayton Stations during times of the

day -- especially during evening prime time -- the Cincinnati slots

would be available for lc:al origination during those times. Indeed,

to protect local stations the FCC requires cable operators to black out

signals from outside stations that duplicate within the same day the

programming of local stations.

The FCC has already proposed that one channel be made available on

a first-come, first-serve basis for public use, for access on a "free,

dedicated, noncommercial, . . . and nondiscriminatory" basis.

As further assurancL of public access, the franchise could state

FCC Letter, p. 28.
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that any person or group that desires to originate a local program and

which does not have access to the free channel required by the FCC

would, under certain conditions, be given access to another cable chan-

nel. A time limit could also be stipulated such as one week after noti-

fication to the cable operator and for a time slot of one hour befort

or after the hour selected by the person or group for the presentation.

The cable operator would be required to meet this demand by (1) delet ng,

for that time slot, the signal of a distant independent station and in-

serting the local program, (2) deleting the signal of a Cincinnati net-

work affiliate and inserting the local program, or (3) avoiding the

risks by building a large system so that ample channel capacity would

be availr'ile simultaneously for all such uses. The conditions of access

could also include the tollowing:

o The local program would be defined as a live telecast or a

delayed videotape from within the Miami'Valley region (that

is, the origination could not be simply an old movie or

syndicated program).

o Channel space would be made available for a limited number of

repeats (say, three).

o The program originator would pay all costs of programming pro-

duction;.however, some funding might be made available by the

cable operator, as discussed below.

o The program originator would pay a lease fee for the use of

the channel in accordance with the fte structure discussed

in Sec. VI of this paper.

PROBLEMS OF OBSCENITY AND LIBEL

One of the most troubling aspects of local origination relates to

safeguards that may be required to protect against obscenity and libel

and at. the same time permit a wide expression of views without censor-

ship. The problem of obsenity is especially worrisome to some observers

since the television set is so easily available to children 1n the

home -- a level of accessibility not characteristic of printea media

where some restrictions on geographical locations and methods of sale

can be enforced.
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Similarly, there are problems relating to publi: taste -- for

example, what would happen If some -e were to propcse to televise

Tijuana bullfights over the metropolitan cdole s-stem? Since this

would not be r. local program, it vould (or should) be covered be fed-

eral rather than local sandards. Under the FCC's proposed rule, cable

systems may import foreign-language stations. In implementing this rule.

the FCC will have to clarify the extent to which the content is to bp

regulated for U.S. consumption.

Fortunately, the chances are good that these problems will not be

serious. Much of the local programming of a controversial nature will

be of interest to only small groups who, by their very nature, would

not be offended by the "street talk" that they might be exposed

to on television. As far as children are concerned, it is unlikely

that they would watch the programs which would be competing with car-

toons and other children's programming. And even if the child did

occasionally have some exposure to these programs (probably while

Changing from one channel to another), it is unlikely that he would be

affected adversely, in the light of all the violence and questionable

language to which he is already exposed in movie theaters, newspapers,

and magazines.

With respect to libel, it has been urged widely in past discussion::

that program ,,Liginators rather than cable operators should be held

responsible for program content. The pressing problem here arises

from the fact that wiTh wide public access to cable systems, many pro-

gram originators would be impecunious. Even if sued successfully, they

would not he able to pay. Perhaps some protection could be established

by using a tactic already employed by some cable operators: Require

that the program originator sign a statement that he will not speak in

a manner that would likely give rise to a libel suit. This is no per-

fect solution, to be sure, but perhaps it would serve some useful

psychological purpose.

In sum, we suggest that the franchise be written in a manner that

See, for example, the Sloan Commission Report, On the Cable,
p. 178.



would permit experimentation with a wide variety of local programmine.,

without censorship. If problems of obsceAitv, poor taste, and libel

do hecome real, then controls may eventually have to be instituted.

The franchise should initially be nonrestrictive, but with provision

that controls may be requireu at some future time on the basis of dem-

onstrated (not theoretical) harm to the community.

FUNDING LOCAL PROGRAMING

Much more serious than the preceding problems is that of funding

local programming. It has been pointed out frequently that television

programming is expensive. Although relatively crude local programming

is far less expensive than the programming that meets commercial stan-

dards, funding can nevertheless be a problem for many local Groups

strapped for money and, talent.

One difficulty that the Council of Governments must face is the

way in which the cable operator should support local programming

either by doing it directly or by supporting the efforts of others.

Currently, FCC regulations require that cable operators with large

systems originate local programs "to a significant extent," although
**

this rule is being contested in the courts. The problem with the

FCC approach is that the cable operator is not likely to know what is

of most relevance to the local community. Cable operators are more

concerned with retransmitting broadcast signals than with originating

their own local programs. Rather than requiring the cable operator

to originate programming, a more promising approach is to require him

to purchase and maintain studio equipment for use of local community

groups to do their own progl.amming. Moreover, the franchise might re-

quire the operator to turn over some portion of his gross revenues

*
For a discussion of the cost of local program origination typi-

cally encountered by cable operators, sfe N. E. Feldman, Cable Tele-
vision: Opportunities and Problems of Local Program Origination, The
Rand Corporation, R-570-FF, September 1970.

**
See Mitchell, State Regulation of Cable Television, p. 33.
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(say, 2 to 5 percent) to help defray the direct expenses incurred by

these community groups. We woule hope that the FCC would approve this

approach and acc.Tr. a waiter rellevng the cP.I'le operator of originating

prams under the condition that he provide studio equipment and per-

haps funding to outside groups, as stipulated by the franchise.

Perhaps the most serious problem with this approach is to determine

Ao gets the money. We can expect various community groups representing

a variety of interesru to compete for the limited funding. Difficult

questions will Arise in deciding which community groups best represent

what intern_Jts and how much each s'oduld receive from the cable onerator.

To take one example from Paper Six, our questionnaire survey conducted

in the Dayton area on attitudes toward television suggests that the

black community has substantially different interests and needs from

tht rest of the Dayton area. Certainly its needs should be met to the

feasible extent: by local programming on cable. But which organizations

would best represent the black community for purposes of receiving funds

from the cable operator for local program origination? Also, in Paper

Five a number of possibilities for "public interest" programming are

mentioned. But how are priorities to be assigned and funds allocated

among them? These are among the most difficult questions that will

have to be answered if local programming is to become an important so-

cial, political, and economic force in the Miami Valley region.



X. CONSTRUCTION TIMETABL- ',ND TECHNICAL STANDARDS

An imnorrant aspect of the franchise is the specification of a

performance schedule for construction of the cable system. This would

ensure that the successful applicant for the cranchise is not merely

a ,peculator who regards the franchise as a valuable piece of paper to

be sold or exercised as conditions warrant. Again, the FCC recognizes

this problem in proposing,

. . . that the franchise require that the cable system have an

operable headend within one year after this Commission grants

a certificate of compliance, and that thereafter it meets substan-

tial nercentage figures for extension of energized trunk cable,

such . lures to be set by the local authority. . . We believe,

in general, that the cable franchisee should be required to extend

energized trunk cable to 20% of the franchise area per year, for

its first five yeas of operating, with the extension to begin

within one year after the Commission issues its ces-0.ficate of

compliance. But we will not lay this down as an inflerlble rule,

recognizing that particular local circumstances may vary.

As far as overall national requirements are concerned, the FCC

proposal to extend cable to 20 percent of the franchise area per year

appears to be a reasonable minimum. However, for purposes of acceler-

ating the use of cable television in the Dayton area, the construction

per year might very well be raised to 25 or 30 percent so that the

entire metropolitan area could have service within 3 or 4 }ears.

Of course, technical standards are as important as price in terms

of regulatory control. As observed by Professor Alfred Kahn,

One purpose of regulation is to protect buyers from monopo-

listic exploitation -- but buyers can be exploited just as ef-

fectively by giving them poor or unsafe service as by charging

them excessive prices. . . . Price really has no meaning except

in terms of an assumed quality of service; price is a ratio, with

money in the numerator and some physical unit of given or assumed

FCC Letter, p. 47.



quality and quantity in the denominator. Price regulation alone

is economically. IT2aningless.

Fortunately, as in the case of construction timetables, the FCC

is well aware of this problem. In its proposed set of rules it is

planning to establish a set of minimum technical standards. According

to the FCC proposal,

While appropriate standards for these services and other tech-

nical aspects of cable are under study, it will be necessary

to call on the various technical industries for advice and con-

sultation, and we plan soon to announce.the formation of a task
**

force of experts to advise us in designated areas.

Until the FCC has made its final decisions, officials in the Miami

Valley region will not be able to determine if their own standards should

go beyond whatever minimum standards the FCC establ:es. Addendum 9-B

of this paper presents a discussion tf some of the technical consider-

ations Lhe Council of Governments should take into account.

Alfred E. Kahn, The Economics of Regulation, Vol. I, John Wiley
and ions, Inc.-, New York, 1970, p. 21.

**
FCC bettcr, p. 40.



XI. THE QUESTION OF LOCPL FRANCHISE FEES

Because of the pressures on municipalities today to raise revenues,

many local goverument officials view the growth of cable teleVision as

a new and convenient source of additional funds. Consequently, they

favor the requirement that cable operators, as a condition of Lbtaining

franchises, pay some percentage of gross revenues to the city, generally

with a guaranteed minimum. When selecting from among applicants who are

competing for a Local franchise, officials freueentiv weigh ceavily the

relative atLractivenes5 of the proposed payments to the city. As a con-

sequence, in many cases cable operators are paying substantial fees

(6 or 7 percent. of gross); in other cases, substantial lump-sum payments

are offered as part of the competitive bidding process.

There has been great concern, in Dayton and elsewhere, that if

municipalities tax cable operators heavily, the growth of systems will

be stunted or discouraged altogether, and that funds otherwise available

for new programming and new kinds of services will be siphoned off in

directions perhaps less useful to the public.

Notably, the FCC also has been concerned. In its proposed riles

it states;

Though most fees seem to run about 5 percent, some have been known

to run as high as 36 percent. The ultimate effect of any revenue-

raising fee is to levy an indirect and regressive tax -: cable sub-

scribers. . . . (We propose] that when the fee is in excess of

3 percent (including all forms of consideration, such as initial

lump scm payments), the franchising authority shall submit a show-

ing of the appropriateness of the Fees specified, particularly in

light of the planned local regulatory program.

EFFECTS ON CABLE OPERATIONS

Clearly, the franchise is a potentially profitable right given to

the cable operator. Even if the franchise is granted on a nonexclusive

FCC Lott,(,!r, pp. 49-50.

V.
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A basic question of Eionopoly in caole service involves; the

benefit of whatever uses are made of aiuitional profits by cabl. oper-

ators, in comparison with the social benefit of the additional tax rev-

enues to the city. if the past exp,2rience of other high-technical in-

dustries _s a w;,2ful guide, we would expect r.ome p-ofits to he put back

into the business to build larger future markets, rather than be divided

among stockholders. In the case of cable television, we would expect

some of these funds to go into hardware research and development, local

program origination, experimental projects involving new kinds oL pro-

gramming, exploration of new nontelevision uses for cable such as Fac-

simile mail and so forth. Although this process is not automatic, it is

one that can be widely observed in other industries. Moreover, if cable

television were operated on a nonprofit basis a form of organization

being seriously considered in some areas we would have greater as-

surance that what would otherwise excess revenues to a profit entre-

preneur would indeed be put back into more and better services. Or, if

the franchise agreement were to specify in detail the kinds of s,..,:vices

and experimental developments the cable operator should promote, per-

haps he vpuld use his revenues for more socially beneficial purposes.

More specifically, a high tax on gros revenue may discourage a

cable cperator from performing certain services such as reaching low-

income or sparse_y populated areas. Even if serving certain portions

of tne city were highly profitable, it is the Additional cost and the

additional expected revenue that are of prime importance to a cable

operator trying to decide whether to serve some other portion of the
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from profits earned elsewhere, past experien,t that cable ope.r-

ators, like other business entrepreneurs, will !silk at doing thing:, that

Are not. in their own economic self- interest. Despite all the conditions

that might be written into a franchise, when the time :nes (perhaps

years later) to wire certain portions of the itv, the ahle °per-Ater

may offer various excuses as to why he cannot proceed as or0,,;nallv

envisioned,

Using an example discussed earlier, the cable operator may offer

cable channels to schools and public agencies at rates to cwer inure

mental .10St rates far below those ordinarily required to meet total

overhead and other business expenses He v'Nld reason that as lon!,,, as

these additional users cover the added small burden of supplying the

extra channels and other users cover the overhead and cxtra expense,

then offering low preferential rates is a sensible course of action.

However, ,f a hi:;h tax were p1aced on the revenues of the system, pre-

ferentl_al charges to other users might have to be raised to compensate

for the reduction in revenue. Or, tc carry the analog a bit further,

if a heavy tax were placed on the revenues of the telephone omnanv, it

is likely that. tl,e nighttime driernt rat.- d I t'r 7,';111d

have to be increased so *;:lat the total t1;(2

covered.

As a more general example, mart' 5 L,erver-: !Hit

large franchi ;e fees ore a drain (Ail', I) pr.1 its, aLL]

without affecting subscrib-r rates. However, we would expect a cant?

operator to pass at least a portion of the fee on to subscribers,

h, a ourpLu:? .?roff.t, It can be

demonstrated with the use cf economic theory that the operator would
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On the sensitivity of the demand for cable service to rate;. only H

sulecrihers were willing to pay a certain maximum fer (d very high price

elas.it.ity of demand) woull the operator be unable ti pa``'; back a por-
*

lion of tie fee. Seek:11,,, to avoid tis outcome, the municipality might

establish a ceiling on subscriber ratet'i at the same time that it im-

poses a P 'h franchi,' fee. But this runs the danger of placing the

cable operator in an untenable cost squeeze. If the municipality knew

the exact profit-and-loss position the cable operator, it might be

able to play this squeeze strategy without discouraging the cable oper-

ator from movinkforward; at the same time, it might collect revenues

that otherwise would be devoted to less socially desirable purposes.

But this is a dangerous-game. For one thing, even though a particular

subscriber rate may be appropriate in the early years, continuing in-

flation in the economy would contribute tc an increasing squeeze. Al-

though, in theory, regulatory devices could be set up to adjust rates

quiclCy, past experience suggests that time lags of year:: are not un-

common is rate adjustments, given the require.ents for public hearings,

appeals, and other delays. Of course, w:th or wi ;..nout a tax, the

problem of lags in rate adjustment:s would arise,. '% municipal agency

crying to balance low subscriber rates with high franchise f,as would

exacerbate the problem.

THE PROBLEM OF AUCTIONING FRANCHISES TO THF, RICHEST BlIWR

As mentioned earlier, many municipalities place great weight on

the relative amount of money offer,2d to the city by colrqeting fraachise

applicants. One way to facilitate the deelsiHnmaing 01' on

mentioned in past di;,:ir:;sj',r1s, simpl, to aiLtfth ie

to the highest bidder where rhki amounts te

an important part of ti,e hid. II all rdIngis wt-re

For a more rigoro--s demonstration of this point, see Richard A.
Posner, CaLle Television: The Problem of Natur'al The Rand
Corporation, RM-,'309-FF, May 1970, p. 16.
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ator MAV offer f);n0,00(; Annually plus percent ol gre.is for a 1:

,.hannei ,;v:;t_er and A rate of per month. .;tfl! another bidder MAY

OfLer verb' little to the city dire,:tl. but M3V propose to build a plant_

with experimental features that extend beyond today's technology And

may de%elop plans to experiment with hardware And programming which,

if Juccessmul, would contribute greatly to the public interest. In

Lhirc case, it would not be wise for the city to take a narrow view

fo_ased predominant.v on incoming revenues.

1

Perhaps the basic problem with the bidding approach is that unless

the city takes adequate account cl the full range of factors in the bid,

it may become essentially a partner of the cable operator in the ex-

traction of monopoly profits from the public. By itself, the auctioning

of franchises to the hig,,,,st bidder (1,-,es nothing to ensure low rates to

subscribers, the exploration and development of new and potentially use-

ful services, the development of new Kinds of prnc,ramming, or other

possibilities that would expand the use of cable.

TA)P.N,', NEW TECHNOLW;Y

Throughout this discussion, a basic issue ir. the social utilit:

of additional revenues to the city in comparison with the uses that

the cable operator would otherwise make of these revenues. In other

words, are the roads, schools, and welfare programs (and perhaps some

bureaucratic waste) to which the city would devote additional tax rev-

enues more valuable than the uses to which the cable operator himself

wo.alu put the funds"' Again, if the alternative in the 'atter case is

simply larger dividends to stockholders, then the answer is fairly

clear-cut. But the situation is much more complex. Cable revenue:

*
This argument is develoded at greater length by Posner, cV

Th,) Pn)b1,2m ar Nutur,z1 Mon.4*, pp. 14-15.

I
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one thing, cable television ma contribute .,uhsLinti illy Cu expanding

the ;iccess to educati)n and reducin, i co ;t, especial ly for dHadvan-

taged or minority groups. I revenue,: are employed t.O develop now kinds

of educational programming, and if ombudsman ;ervices and local covmJn-

ity services dealing with pressing local is,lucs arc carried on cahlt:,

they may contribute importantly to the welfare of the city's iohabitant.

In the longer term, the development of facsimile mail, data InformAtio!:

storage and retrieval, burglar and fire alarm systems, and other use of

broadband cable channels could contribute importantly to the Lity'l goals.

All in all, the longer-term potential of cable may do more toward coping

with the city's problems than would direct, shorter-term expenditures

of additional tax funds extracted from the cable indu.3trv.

This is not to say that municipalities should not tax the cable

system at all. Certainly, the disruptions and inconveniences caused

by installing underground cable through city streets should be compen-

sated. Nor does it suggest that a substantial city tax would render

wholly infeasible all of the above welfare services. it is a question

of degree: the larger the city ti.x, the less likely the development

expanded use ul these services -- especially the risky, longer-term

ones.

Where, then, does one draw the line? One mig'-lt conclude that the

FCC proposal of 3-percent maximum Is reasonable enough to compensate

for the use of city streets. To go beyond this would have progressively

inhibiting effects that, although increasing shortterm municipal rev-
,

enues, could entail a long-term social cost. This danger is particu-

larly x7orrisome in view of the fact that since cable is still a small

industry, it does not have a strong constituency to resist large muni-

cipal levies. In this connection, a question arises as to why franchise

*
Perhaps it would be advisable to waive the fee entirely in return

`or a commitment by the cable -Terator to (.1( vote a specified substantial

portioa of gross revenues to local programming and to other services.

cl;" it;
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with potcntially detrimental Hle-el lect3, such as smog-producing

automobiles and superson ic transporti, a different strategy may be

called for.)

CONCLUSIONS

It would be a mistake for the Iltuncil of Go.ernments to consider

cable television primarily as ;1 situ( of public revenues. Rather,

the Council should he concerned with he positive and direct contribu-

tion that cable television LW, make to the area and its inhabitants.

Acc-irdingly, it should select Lie best qualified franchise applicant

and impose wnatever requirements and controls are desirable to encourage

the full potential of the cable system to he exploited for the public

benefit. This potential can be far more significant than the conven-

tional_ uses to which the city might devote large franchise fees.
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ll .i, television .:et Along with ca le service ti provide integr.ced

;ervi,e package for hici. the cah'e Ijo would he wholly re,Ton,jble.

mch An arrangement prvail.. in the trl Thone indtP;tr where the coH-

pany is responsible for service encompa55i.w not only the telephone-line

ditribution notworl- but al_!,o telephone instruments. In contrast, c.ihle

uper..rturs are often explicitly excluded the franchise from providing

anything more than (able service to the customer's own television ,;et.

For example, Pecs ion 13 of the Akron IT-1"-,2 states

The Company agrees to restrict its operation within the City so as

not to compete with the television sales, service And repair in-

dustry; that is, it shall not oiler nor Accept employment directly

or Indirectly in the repair or servicing of a customer's television

set or sets other than the technical servicing that may be needed

in the cable installation within the home and its connection to

the customer's television set. Nor will the Company engage di-

rectly or indirectly in the refe:ral of such repair or servicing

to any particular repair or service agency.

The reason for such a restrictive clause is clear enough: Local

repairmen and retail stores are opposed to the added competition of

cable Lpelators. Moreover, some fear that adding the television set

to the cable service could create conditions of monopoly, or at least

an undue concentration of economic power in the procurement, 1 -pair,

and servicing of television sets.

The purpose of this discuss'Jn is to explore the pros and cons of

permitting integrated service as a condition of franchise. Major ques-

tions to be addressed are:

o Could the cubic operator reduce maintenance costs by being able

to offer integrated service?

o Would the cable operator enjoy savings in interest costs and

procurement of television sets that could be passed on the

customer?
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In (olivel .itions with Rand );tatf members, :,ome A le opciatois

have complained that their repairmen are called to suhstriher' hor

oely to tind that the problem not located in the cable but in the

television set. The subscriber is inconvenieh)ed bk.ause he ha); to

look elsewhere for help; the cable operator loses in terms of whatever

time has been consumed by the repairman; and ometime; there A re-

sidual of ill-will because of disagreements between the repairman and

the subscriber as to where the problem really lies. It the cable opera-

tor were responsible for the whole system, as the telephone company is

responsible for its system, he would simply make repairs regardless of

where the problem is located, replace the set, or do whatever else is

required .c1.1 for a fixed monthly fee.

The magnitude of this problem appears to he highly variable from

one cable system to another. We have talked with cable operators who

complain that over one-half of their repair calls (which averages one

or two pet year per subscriber) stems from problems in the reciever;

other operators report that for them it is not a serious problem. We

suspect that much has to do with the quality of signals on the cable.

If the qualit,y is generally high, requiring little "small knob" set

adjustment by the viewer, then most repair calls will relate t sudden

problems in the cable (such as cable amplifiers going out of adjust-

ment). However, if quality is low, with some ghosting and poor color

quality, set adjustment may be necessary If the viewer is not skilled

in making fine adjustments, he may call the cable repairmoo who, at-

taching his ovil adjusted television set demonstrator to the subscriber's

cable, shows that the receiver and not the cable is at fault. (In

a sense, both the receiver and the cable service are at fault in this

example.) Clearly, this is a case where 11-will can Le generated
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high-inyo:Ju groups. Could ,able ope rators of f, Lore favor

ahle t,:rms when leasin,,. television set!;! lo the extent tn.ft high in-

terc:;t riite. reflect the nigher credit risks of lower-inc. me sroups,

the :sible 'perator facts essentially the lame problem as the i-tailer.

Losses on pc ,r credit risks `.rave be io.Prec', one way or ,nof;aci out

of revenues. rhus, *here is no reascn Co that the

fl:able operator would be able to offer more favorable credit terms.

As far as other coots of retailing are concern,1, the ,ahle opera-

tor would have some advantage in being Able to Advertise And '

pro-::.ote the use of cable and television receivers on that revenees gen-

crated per dollar of Advertising by the cable operAtor woula highet

thcn these ct retail stores. the joint promotion of cable And r eiven,

could be especially important in providing television s-rvce At; an

alternative to the small-shop high mark-up phenomenon tha_ weds e:;-

pecially to the disadv.:ntage of low-income, poorly informed groups.

On the other hand, the cable ope'ator would suffer a disaci:ant;,g

if leased sets were subject to more abuse and carelessness than in the

case of sets owned by television viewers. IC is here that the analogy

between the telephone and the cable industry breaks down. The tele-

phone company has an advantage in offering integrating service because

'he telephone instrument is quite durable. It IF not easily damaged,

anil the frequency of repair is not greatly affected by the amount of

use. Whether a telephone is used for 10 minutes or 3 hours a day makes

1.0
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do(, maH, a difierence whether a set is used for 10 minutes or 3 hours

per clay. It the viewer purchases his own set, t.e may have .Wore incen-

tive t,, trcAt it ,arelullv ate) to take into account the prospect of re-

pairs than if :10 were to lease ie at a flat monthly rate. In other

werlti, the tat(!, the cable operator would have to charge to cover total

cont would be higher than the careful viewer would pay in purchasing the

.;et direct and bearin,/, full teponsibility for having it maintained.

INfliODUCTIW of: SPECIALLY DESIGNED SETS

A mal.)r problem in tiv: expanded use of the cable system is that

the standard television receiver is not optimall:, designed for cable.

For example, the lead-in wire from the back of the set to the tuner is

susceptible to interference form over-the-air signals. Hence, channels

in the cable operating at the same frequencies as nearby broadcasting

stations are sub:ject to ghosting. For this reason, we have assumed in

our technical studies that cable channels in the Miami Valley region

Jperating t the same frequencies as the two local VHF stations would

remain unused for television to the home; signals from these VHF

itations wcula carried on other clear frequencies on cable.

Another example of the problem is that the on!y frequencies on

cable thlt an be picked up by a conventional set are those shown on

Its 12 -channel VHF tuner. To receive other frequencies in the VHF re-

gian of the radio spectrum, the viewer must have a separate set-top

converter unit that converts each of these frequencies to one already

on his VHF dial. Although these converters are now in production and

are being used in some cable systems (as in New York City), cable

operators frequently complain that converters tend to degrade signal

quality and are subject to high maintenance coots.

4:1



It a ,;et wuce especially designed for cable, it could have a

1),,ilt-LL con erter, with some overall cost savings, and it could have

1 fatly ';hieldeki lead-in wire to prevent all over-the-air in.erference.

H,.:(.ver, the viewer is likely to be reluctant to pur:hase a set that

carl be us:'d only on cable for he would no longer have the option of

di'>-ontinuinp-; cable service and reverting to his rooftop antenna if

1He rates go up, if service is poor, or if his preferences change.

h-wever, he might be amenable to leasing a set on a month-to-month

basis as part of a package deal with cable service. To permit the

(able operator to offer the integrated service would facilitate de-

velopment and use of these sets.

At the same time, there is no reason why retailers ]ould not also

lease sets to customers. Whether the cable operator would have an

advantage over retailers with respect to set leasing is not clear. On

one hand, by serving many suoscribers simultaneously, the cable opera-

tor 111) enjoy some economies scale in set procurement that would be

pazsed on to subscribers. On the other hand, subscribers are ac-

customed to an extraordinarily wide variety of sets from which to

choose (variety in screen size, cabinet size and design, portable ver-

sus console, combinationu with stereo receivers, etc.) that may reduce

the potential economies of scale. Here again, the analogy with the

phae company breaks down. The variety in telephone instruments to

which people are accustomed is far less than is true in television.

THE QUESTION OF MONOPOLY

Some observers fear that integrated service would lead to undue

concentration of control that would eventually result in higher prices

and restriction on consumer choice. This fear arises in part out of

the experience in the telephone industry. Only in the last few years,

since the Carterfone decision by the FCC in 1968, have customers had wide

One of these sets, manufactured by Magnavox, was demonstrated at
the annual meeting of the National Cable Television Association in
Washington in June 1971. It includes 31 VHF channels -- in contrast to
the standard 12 -- plus the normal 70-channel UHF tuner for over-the-
air broadcast. See Television Digest, August 16, 1971, p. 9.
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own instruments to telephone lines. The decision w.u.; reached only

,:t ter long and bit ter cont rover sy . Clearly, in t he new indust ry of

cable television one would want to avoid similar problems ii the cable

oprat.,)r were to attain a monopo.v over both distribution plant and

terminal equipment. Fortunatel_ , a solution to this problem seems

rather straightforward: The cable system should he designed to be com-

patible with existing television receivers, and the subscriber should

be free to purchase or lease a specially designed set from whichever

!,ource he chooses.

In the longer term, with the development of two-way terminals for

a host of new servicE (both television and nontele,yision) that cable

might provide, technical standards may have to be established for ter-

minals to prevent interference on cable channels. This is the same

problem that tcday is faced by the telephone industry -- terminal stan-

ards have been established to permit a large variety of equipment not

owned or designed by the telephone company to be attached to telephone

lines.

CONCLUSIONS

Difficulties have arisen in this analysis because there is much

t.iat cannot be quantified at this time. We do not know how serious

the problem is in regard to low-income groups who are faced with making

purchases involving high interest rates and high prices. We do not

know enough about the "false" housecall problem or the problem regarding

mishandling and abuse of leased sets. Moreover, we do not know the

magnitude of the advantages the cable operator would have over retailers

and repairmen in the procurement and maintenance of sets.

We do not sugg,-t that Dayton area franchises include the highly

restrictive clause of the sort in the Akron franchise; we propose that

the cable operators should be given the option:of providing integrated

service. If the problem of abuse and careless handling of leased sets

does become serious, if the cable operator cannot offer better terms

Shan the retailer, or if the operator does not enjoy economies of scale

4
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does en;oy significant mdintehdhke st avin in integrated ,,er:ice,

if set abus e is not d severe prublc::1, :;,ivin,;; are in, ur,ed

int,,rest rated and set procurement, then the integrated service would

redound to the bonelit of the censu...icr. AIC.ough ret-ailers and repair-

men would be disadvantagod, it would he hard to Argue that they should

be artificially protected from the pressures of the market.

Thus, we suggest that the franchise he written to permit the

cable operator to oiler integrated service subject to three major con-

diticils: (1) the cable system be designed to he fully compatible with

the existing conventional sets; (2) the subscriber have full freedom

to purchase or lease his set from any source and be permitted to have

it attached to the cable system at a monthly fee reflecting only use

of the cable system; and (3) for the fee the subscriber pays for cable

service, he should be permitted to have his set _epaired or maintained

in any manner he wishes.



Adiendum 9-A

1i/11:FUN IY0,T1.1.1NfI DENSITIf.:; FOR EXTENSIONS OF CABLE SERVICAI

FROII LXISTING HEADENDS

Roll, Edward Park

Consider the ptoblem t,ted h cable operator deciding whether

or not it is worthaile to extend t'ervicu into A particular new area.

If that area is very sparsely settled, it would not be worthwhile; the

additional income from the few pttential subscribers would not repay

the large investrnt necessary to reach them with cable. Only it thy

area is sufficiently densely settled will the investment appear attrac-

tive. How densely sett ltd does the area have to be? This Addendum

presents a simple analysis that yields an approximate answer to that

question.

Table 9-3 shows the additional net operating income to be realized

from extending service into a new area. Revenues would increase by

about $80 per ne..7 subscriber per year, Though some costs would rise

as well. Additional annual operating costs would total approximately

$14 per new subscriber and S500 per mile of new trunk and feeder cablt.

(Other costs would not change. he assume, for example, that costs ot

local program or and interconnection would not be afte,tyt!

wiring the new area.) Net incremental income would thus be appt

mately $65 per new subscriber less S500 per new mile of cable.

Say there are n dwellings per mile of cable and the fratti

of those will subscribe to cable service. Then we can write nvl

mental yearly income per new subscriber as

Net income = 65.38 t99/(n x p). (1)

Table 9-4 shows the net investment necessary to wire the new area

and increase income per subscriber by the amount given by Eq. (1). Net

investment would be about $27 per new subscriber plus $8725 per mile

of new cable. Writing this on the basis of one subscriber, we have

Net " nvestment = 27.18 + 8725/(n x p). (2)

.)



Table Y -3

INCREMENTAL RECURRING RECEIPTS AND OUTLAYS

Item Per Subscriber Per Mile

RiJceipts

First outlet $72.00
Second outlet 5.40

Other revenue 2.30

TOTAL 79.70

Outlays /
Service technician salary and

fringe benefits 2.29

Maintenance technician salary
and fringe benefits $ 66

Bench technician salary and
fringe benefits 25

Service dispatcher salary and
fringe benefits 0.86

Bookkeeper salary and fringe
benefits 2.01

Vehicles for service and
maintenance technicians 0.58 17

Pole rental 171

Line maintenance material 30

Power 20

Billing 1.08

Dues, travel, entertainment,
professional services 0.20

Property tax on drop and
feeder cable 0.35 170

Franchise tax 1.90

Bad debts 1.90

FCC fee 0.30
Copyright 2.85

TOTAL :4.32 499

Net Income $65.38 $-499

SOURCE: Paper Two, Sec. IV, "Notes to Financial
Projections."
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",.00

34.8

$27.18

8725

$8125

SOURCE: Paper Two, Sec. tV, "Notes to Financial
Projections."

How much income (from Table 9-3) is necessary to justify the in-

vestment (in Table 9-4)? To compare the future income with the present

investment outlay, we must discount it to find its present value. We

assume that revenues build up over a 3-year period in accordance with

the pattern of subscriber buildup assumed in Paper Two. We ignore

other changes in income doe to subscriber service charge increases,

cost inflation, or other'reasons. As in Paper Two, we asst.me that the

system is sold after 10 years for 10 times its operating income. Under

these conditions, present-value factors for discounting future income

are calculated in Table 9-5. The calculations are done for two dif-

ferent discount rates:

o The interest rite on borrowed capital, assumed to be 10 percent.

If money can b2 borrowed to completely finance service to the

new area, this may be an app-opriate discount rate.
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Table 9-5

PR ENT -VALUE FACTORS

Time
(years)

Fraction of
Income Realized

Present V:lue
10-- percent

interest
14-percent

Interest

0.75 0.25 0.23 0.23
1.5 0.65 0.56 0.53
2.5 0.90 0.70 0.64
3.5 1.0 0.71 0.62
4.5 1.0 0.64 0.54
5.5 1.0 0.58 0.47
6.5 1.0 0.53 0.41
7.5 1.0 0.48 0.36
8.5 1.0 0.43 0.31
9.5 1.0 0.39 0.27
10.0 10.0 3.72 2.53

TOTAL 8.98 6.89

o The rate of return to total investment for the system as a whole,

calculated to be 14 percent in Paper Two. This rate is appropri-

ate if equity capital must be used along with debt so that the

debt-equity ratio is not changed by finan-cing service to the new

area. Then investment in the new area must earn a return of at

least 14 percent in order not to reduce the return to the system

as a whole.

To justify the investment, we must have

Presertt-Ivalue factor x net income ?net investment.

It is now a simple matter to solve Eqs. (1), (2), and (3) for the

dwelling density n that is necessary to justify wiring the new area.

Denoting present-value factor by f, we find

n x
1 8725 + f x 499
p f x 65.38 27.18

(4)

I

Applying Eq. (4) to three levels of calla penetration of particular

interest in Dayton, we calculate the figures in Table 9-6:
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Table 9 -'

BREAKEVEN DWELLING DENSITIES

Penetration
(percent)

Breakeven Dwelling Density (homes per mile)

10-percent Interest 14-percent Interest

40

37

28

59

64

84

72

78

103

Penetration of 40 percent is the expected level for Montgomery County

as a whole. Median household income in the city of Dayton is somewhat

lower than for the whole country, so we expect penetration to be lower
**

as well. Recent Rand research enables us to calculate the effect of

the lower income, yielding an estimate of 37-percent penetration for

the city of Dayton. Income of black residents of Dayton is lower yet

on average with expected penetration at 28 percent.

The significance of the breakeven dwelling densi:ies in Table 9-6

is discussed in Paper Nine.

*
See Paper Two, Addendum 2-A.
**
Rolla Edward Park, Prospects for CaL!,e in the 100 Largest Tele-

vision Markets, The Rand Corporation, R-875-MF, October 1971.
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Addendum '+-1;

!;LANDAR1)::

Feldman

Technical standards ;IF(' generally regarded as necessary to protect

the 1;tibscriher of cable :ervice. However, to deal with every aspect

of picture and sound quality would require the definition of up to

30 parameters and their limits, as well as speci t icat ions of equipment

and techniques for measurement. Not only are the effects 01 these

parameters (separately and in various combinations) poorly triderstood

today for signals distributed over cable s-stems, but the cost of

achieving a given level of performance for each parameter remains in

doubt.

Because of the danger of setting detailed standards thlitturn

out to be inappropriate, ineffective, or too costly to achieve, ;Jo

suggest that it would be preferable to set standards only in terms

of subjective viewer response that is, a standard in terms of

output -- and let the cable operator himself decide how to mix the

various elements of the system design to achieve that output.

As an aid in setting standards of output, consider the subjective

standards used by the FCC in setting broadcast station contour areas.

1. Grade B Service: The quality of picture is expected to be

satisfactory to the median observer at least 90 percent of

the time for at least 50 percent of the receiving locations

within the contour, in the absence of interfering co-channel

and adjacent-channel signals.

2. Grade A Service: Satisfactory service is expected at least

90 percent of the time for at least 70 percent of the receiv-

ing locations.

3. Principal City Service: Satisfactory service is expected

at least 90 percent of the time for at least 90 percent of

the receiving locations.
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picture quality suitable for the ,1Ver.Wc television viewer. It shows r

a numbering scheme and clasiiieation ior six grades of picti,ro quality.

These number p acid designations we re used in conjunction with obsu r va-

t i ons by some 200 t t subjects under 63 test condi t 1.0os lot monoch ome

and color reception. The Frc1:-; act ory" grade is assumed to tall

between numbers 2 and 3.

Table q-,

CLASSIFICATIONS OF PICTURE QUALITY

Number Class Description

1 Excellent The picture is as sharp as you could desire.

2 vine The picture is of high quality, providing
enjoyable viewing, though interference is
perceptible.

3 Passable The picture is of acceptable quality. In-

terference is somewhat objectionable.

4 Marginal The picture is poor in quality and you wish
you could improve it. Interference is
somewhat objectionable.

5 Inferior The picture is very poor, but you could watch
it. Definitely objectionable interference
is present.

6 Unusable The picture is so bad that you could not watch
it.

Gordan L. Fredendall and William L. Behrend, "Picture Quality
Procedures for Evaluating Subjective Effects of Interference," Pr.
IRE, Vol. 48, No. 6, Part I, June 1960, p. 1031. This study is part of

the report of the Television Allocations Study Organization ('PASO).

OV!



Service tnat is "satisfactory" at least 90 percent of the time

t 90 percent of receiving locations as an alyn2gc will exceed

this at locations near the headend but will fall short near the ends

of the cascades, where service may be "satisfactory" to only 50 to 60

percent of subscribers. Within the range of costs assumed in Paper

Iwo, it is reasonable (0,expect that a dual cable system provide at

the nods of the cascades 20 channels of "fine" quality, without set-

top converters for ordinary home use. With a relatively expensive

converter for specialized users, the system could reasonably be ex-

pected to provide 40 channels of "fine" quality. These are examples

of quality standards that should be stipulated in the franchise.

As a practical matter, the cable operator will 'have a strong

interest in providing good service, at least for entertainment channels,

quite apart from the conditions in the franchise. Since average

penetration in the Dayton area is expected to be about 40 percent in

the near term, the strong competition with over-the-air reception

will force the cable operator to provide good service. Only if pene-

tration were to rise to perhaps 70 to 90 percent, so that cable becomes

the dominant means of television distribution, would it be necessary

to reexamine the question of what additional consumer protection would

be warranted. (Fortunately, by that time the Council of Governments

would have a much better notion of the technical feasibility and costs

of achieving particular levels of service.)

Tho importance of setting quality standards in the fIanchise

arises largely from the use of cable channels by schools, governments

and other users, where no direct competition exists with over-the-air

broadcast entertainment. In these cases the cable operator would

Since co-channel and adjacent-channel interference originating
within the cable system are functions o; the system design, while for
broadcasting they are fvlctions of the vagaries of propagation, the
specification of satisfactory service to 90 percent of subscribers
at the ends of the cascades should not contain the phrase "ili the
absence of interfering co-channel and adjacent-channel signals" as
does the FCC definition of broadcast station contour areas.
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have less incentive to provij.good service. here the conditions u.

franchise would play an important role.

Finally, it is most important to note that the purpose of cluulitv

standards is to ensure adequate service by the czl.)/,' dintrib4t1

898t,em, not to control ")e quality of the program material being di-

tributed. It would he undesirable to restrict the kinds of materi

carried on cable. For example, it a community group preiers to ii

1/2-in. video tape equipment becau-- of its iow cost, technical !;tdil-

dards relating to the cable system should not be written in a nirtncr

to exclude its use. Thus, to evaluate the performance of the ciAblo

system, high quality input signals (for example, from a film chain)

should be used in testing for compliance with performance standard:;

delineated in the franchise.

This approach does create difficulties of adAitional viewer

complaints about poor reception, with the problem stemming from

the poor quality of 4nput signals rather than from the cable system.

In recognition of this problem, the franchise should be written to

absolve the cable operator from responsibility for the quality of

inputs, and to judge his performance only with respect to input signals

that are themselves of high quality.
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SUMMARY

i pa;wr t.xplore'; various ownership alternatives for cable tele-

'le Dayton area. At least five functions are involNiA in

broadb..o cable service: ownership, operation, control

aver and program content, program production, and regulation.

;;OfIle riteria for evaluating various ownership alternatives are delineated.

ownertip and access can be considered separately, and assignment of the

"gatekeeping" function should be fr, conscious decision by the franchising

authority, nut an automatic corollary to the choice of cable owner.

Advantages and disadvantages of private, governmental, and noncommercial

ownership are examined with particular reference to the Dayton case.

We conclude that, although public benefits can be obtained with

private ownership through appropriate franchise provisions, the possi-

bility of county ownership of cable facilities outside Dayton with

leaseback rn a private operator should be explored. Government or

noncoumer :ial ownership of a large cable system would be a pioneering

effort demanding a very strong commitment from all involved. If suc-

cessful, ho%.ever, it would serve as an important yardstick by wnich to

measure the performance of pri"ately owned systems in other areas.
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1. INTRODUCTION

Alternative futures for cable television depend largely on who will

own and control cable systems. Up to now, nearly all sys'..ens have been

ov.ie_l and operated by private, profit-seeking corporations under local

franchises, The private owner has also determined what vogramming was

distributed on his system, suuject to Federal Communications Commission

rules on Hignal carriage and the terms of his franchis-. The only real

division of authority has been between government franchiser and private

franchisee.

Today, however, growing, public expectations from cable, and the

large r.ipital investment necessary to build a cable system in a major

market, necessitate a close examination of the alternatives for cable

ownership, operation, and control. There are, in fact, at least five

functions involved in providing current broadband cable services:

1. Ouliel:ship of the cable system.

2. Operation of the system.

3. Conti -,1 over access and program content.

4. Program production.

9. Regulation of the system.

New services on cable, such as remote shopping cp- business data trans-

mission, may introduce additional functions.

Our discussion is concerned principally with cable system owner-

ship and operation. Paper Nine discusses local access, control over

program content, program production, and regulation. In this paper, we

first considL_ the general public interest criteria on which ownership

decisions might be based. We then look at the specific forms of owner-

ship -- private, governmental, or noncommercial that seem most feas-

ible in the Dayton metropolitan area. The legal information used here

was obtained from informal telephone conversations with knowledgeable

ifIdividuals in the Dayton area, previous Rand work on cable television,

acid other published materials. These are referenced in the text where

appropriate. Neither author its as attorney, however, and this paper is
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II. COMPARING OWNERSIVP

PUBLIC 1NTLREST CPITERIA FOR OWNERSHIP

The ;:nncept of "public interest" is open-ended, and ary attempt

at an exact definition is doomed from the outset to failure. Yet

through many past franchising proceedings, many r asons have been ad-

vanced as to why one private cable owner will operate more in the pub-

lic interest than another. Prospective owners usually off'r a mix of

the following features:

Lower subscriber rates.

Higher fees to the city.

Greater ability to finance nid build the system.

Willingness to operate at a loss for some time.

Faster system construction.

More efficient operation.

"Free" educational or municipal services.

Service to low income areas.

Better local origination facilities and programming.

More channels.

Higher-quality service.

New services.

Greater responsiveness to the public.

Faster system updating and improvement.

Greater innovation.

Nondiscriminatory use of cable channels.

More sensitivity to local issues.

More local hiring or job training.

More minority group ownership, management, employment,

and programming.

More equitable rate of return for private investors.

Many of these features conflict with one another,- In a franchise compe-

tition among private companies, therefore, the trade-offs among them must

in the end be determined by the value judgments of the deciS'ionmakers.
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For example, consider the trade-off between subscriber rates and

operating income from the system. Perhaps the rate to subscribers should

be low enough so that nearly everyone can q'ford it. On the other hand,

some may regard cable television as a luxury, not an essential compo-

nent of modern American living, so that increased revenues realized

from higher subscription rates could be more beneficially used for

other purposes, such as job training for the unskilled. These reve-

nues could be reinvested in the cable system itself, enabling a higher

quality of service and a faster rate of innovation in both operation

and programming. Moreover, a private profit-seeking owner would want

a reasonable return on his investment. These countervailing ideas,

such as low subscriber rates, alternative uses of revenues, and adequate

return on investment, obviously cannot all be optimized simultaneously.

The same considerations apply in choosing among forms of owner-

ship -- private, governmental, or noncommercial. Some may argue, for

example, that a municipally owned cable system will provide more free

services to tb,: police, the fire department, and the public school sys-

tem than a commercially owned system. The cost of providing a "free"

service, however, will appear as an increased subscriber rate, perhaps

pricing cable service higher than some low-income residents can pay. As

economists are fond of saying, there is no such thing as a "free" lunch.

A more important point is that most of these value choices are

independent of the form of ownership. The trade-off between lower sub-

scriber fees and more expensive local origination facilities must be

made whether the cable system is owned by a large corporation, a non-

profit group, or the city itself. The public benefits from cable will

be determined as much by the terms of the local franchise -- which must

deal explicitly with trade-offs among the criteria listed above as

by the form of system ownership.

SEPARATING OWNERSHIP AND ACCESS

The question of who controls access to cable television channels

is, we believe, separable from the question of who awns the cable
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system. Access involves both the availability of cable channels for

local program origination and control over program content. As Leland

Johnson points out in the preceding paper, the cable franchise should

itself contain provisions for determining how to allocate time to local

groups for program origination and what limitations, if any, to place

on the material presented. Insofar as possible, these decisions should

be made on the basis of rules set in advance rather than by ad iu-R. in-

dividual or group judgment.

Someone, of course, must interpret the rules. As with ownership,

this "gatekeeper" could be a private corporation, a governmental body,

or a noncommercial group. The cable system owner could also serve as

gatekeeper, but there are no compelling reasons why this must be the

case. In fact, to eliminate any possibility of governmental censorship

or other violations of the First Amendment, it would seem best not to

have a government gatekeeper. A nonprofit group representative of all

elements in the community might instead be chartered to perform the

gatekeeping function for a privately owned or government owned system.

A private cable owner might even prefer this alternative, since it would

remove a time-consuming and nonremunerative burden from his shoulders.

Establishing a broadly representative noncommercial group to con-

trol cable access would not be easy (as we discuss in detail below when

comAdering noncommercial awnership), but we think it is an alternative

well worth considering. Successful operation of such a group in Dayton

would certainly provide an important example for other cities. But in

any event, assigning the "gatekeeping" function should be a conscious

decision, not an automatic corollary to the choice of cable owner.

COMPARING ALTERNATIVES

Many of the past arguments for governmental or noncommercial owner-

ship have really been arguments against private control of cable chan-

nels. There is much to be said in favor of this view that program

control should not be left to the particular private individuals or
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corporations who own cable systems. Yet if the issue of cable access

can be resolved largely in the franchise provisions, and if the role of

gatekeeper can be assigned separately, the case against private owner-

ship is much less strong.

The three best arguments remaining for governmental or noncommer-

cial rather than private ownership are (a) more direct responsiveness

of the system to public policy considerations, (b) direct application

of system profits to public uses, and (c) use of such systems as yard-

sticks for comparison with private operations. A governmental or non-

commercial system might be more likely to hire and train unemployed

workers than a private system, for example, or it might extend service

to low-income areas more readily. But, as stated above, each of these

public benefits can be achieved only at the expense of others. More-

over, benefits that are explicitly recognized as important -- minority

hiring, for Acample -- could be required in a franchise with a private

owner.

A governmental or noncommercial system would not have to return

profits to shareholders, of course, so that the argument for direct

application of excess revenues to public purposes is valid. However,

cable systems with high capital costs in major markets may not be pro-

fitable for many years; in fact, these systems will almost certainly

return large operating losses at first. By owning the system itself,

a city would be sacrificing franchise fees and other tax revenues in the

early years in hope of receiving higher net revenue in later years. Such

a calculation of future benefits is highly sensitive to small changes in

assumptions of penetration level, subscriber rates, and operating costs.

One can only state that any expected financial gain for the city from

government ownership would be clouded by far more uncertainty. This

argument would apply even more strongly to a noncommercial system, since

its net operating income would be further reduced by franchise fees or

other direct payments to the community.

The "yardstick" argument is probably the most important from a

national viewpoint. As broadband cable systems are constructed in the



large cities, it would be useful to have some models of majo-r govern-

mental or noncommercial cable systems for comparison with private

ownership. A few such examples would not lead to a rush toward public

ownership, as many in the cable industry profess to fear. But they

*would allow direct comparison in operating systems of the advantages

and disadvantages of each form of ownership.



III. PRIVATE OWNERSHIP

The most likely forms of ownership for cable systems in the Dayton

metropolitan area are shown in Table 10-1. No single franchising author-

ity now exists in the Miami Valley area that could franchise a regional

cable television system. Incorporated municipalities can franchise

within their own boundaries, but neither Montgomery County nor town-

ships within the county appear to have authority to franchise in unin-

corporated areas. An alternative form of government for Montgomery

County would have authority to issue franchises in unincorporated

areas, but this alternative form was rejected by the voters on Novem-

ber 2, 1971. On the other hand, a private cable operator might be

able to build in unincorporated areas without a franchise. This pos-

sibility needs to be explored further.

The most straightforward and least controversial approach to cable

ownership, then, would be for each community to award a franchise to

a private, profit-seeking corporation. The corporation would finance,

build, and operate its cable system to serve the community residents.

The city of Dayton itself clearly represents a prize plum for a com-

mercial cable operator, and other cities such as Kettering and Fairborn

have already encountered considerable interest in franchising. But

commercial cable companies would find it less attractive to build ad-

vanced cable systems in the smaller communities surrounding Dayton or

in the unincorporated areas of Montgomery and Greene Counties. Smaller

municipalities could, however, work together to issue a joint franchise

to a private operator.

However many franchises are written, close coordination among

them will be essential if an interconnected, truly metropolitan cable

system is to be the end result. The substantive issues involved in

cable franchising have been discussed in Paper Nine; the concern here

is who would be responsible for ensuring adequate area coverage and

compatibility among systems in different communities. At the present

*
Opinion from the Office of the Montgomery County Prosecutor,

September 13, 1971.
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time, the Miami Valley Council Governments ecm!, the obvious choice,

both because of its interest in cable and hecause no other appropriate

regional body exists. The Council of Covernment < has authority at

present to coordinate cable franchises and may, in fact, he able to

draft a common franchise that can he adopted by its member municipalities.

Writing compatible cable franchises ,,:onld be the first and perhaps

the most ,.ifficult problem faced by the Council of Governments in plan-

ning fat a privately owned cable network serving the Miami Valley.

However, the question of single or multiple ownership must also be

r,..solved. Assuming compatible franchises were written that required

system interconnection, one alt;.2rnative is to franchise separate com-

panies one for each community. Dayton might, itself be divided Into

several cable franchises, as other large cities such as Philadelphia

and Seattle have been; or a single company could be selected to own

and operate systems throughout the metropolitan area. The cable .),stem

in the Vancouver, British Columbia, area today serves more than 100,000

subscribers.

There are arguments on both sides of this question. Multiple

corporate ownership would have the following advantages:

1. Smaller companies serving single communities or distinct areas

would be more responsive to local community interests than

would a single company serving the entire region.

2. Minority groups and other local residents could obtain more

significant ownership and control positions in a smaller

system.

3. Raising capital in smaller pieces by several corporate owners

may be easier than raising one large sum for a single system.

4. Construction may proceed faster if several owners build in

parallel.

5. Competition among owners may lead to better service and a

greater rate of innovation.
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On the other hind, granting franchi!;e.; t.) a :;ingle privat ,. owner

would have different advantages:

1. It would be reasonab'e to ask a single cable owner to serve

low-density or low-income areas, since he could balance them

with other, more profitable ,vectors. Dividing low-profit area!;

among several owners might prove more difficult and result in

some areas remaining unserved.

2. Economies of scale realized by A single owner could lead to

better service or lower cost for all subscribers.

3. Innovation may be increased by single ownership, since the

cost of developing new programing and services would he

spread over more subscribers.

4. Although the franchises may specify 'system interconnection

and compatibility, separate cable owners would have little

economic incentive to assign high priority to this. Thus, in

the absence of strong regulation, separately owned systems may

be compatible in theory, but not in fact.

The choice between single and multiple private ownership would

involve weighing the advantages of more local control with those of

more likely metropolitan integration. Whichever choice was made, how-

ever, local residents would undoubtedly participate in the ownership

and management of private cable systems. Cable "multisystem operators"

make strenuous efforts to include the names of community leaders as

stockholders in their franchise applications, and they usually offer

equity ownership to individuals and groups including minority

groups -- who may be helpful to their cause. Beyond this local partic-

ipation in ownership, which is in the private operator's self- interest

franchises might stipulate that a certain ownership fraction be re-

served for local residents or some other group. This has recently been

proposed to the City Council of Madison, Wisconsin, but the legal en-

forceability of such a requirement is in doubt.

Profit-seeking cable systems are financed through the owner's-

ability to raise private debt and equity capital. Cable operators



now must borrow money at comparatively high rates, since tut! industry

is still considered speculative by most hanks and institutional lenders.

Long-term lenders to the industry typically require equizly participa-

tion as well as interest payments, so that the true cost of money to

the private cable owner is 10-15 percent annually. The operator ob-

viously must keep this cost in mind in deciding where to build his sys-

tem, or whether he can affu7d to serve marginally profitr',1e areas.

His calculations would certainly favor additional plant construction

if his cost of money were reduced. One possible way to provide lower-

cost capital for privately operated cable system construction would be

through issuing tax-exempt, industrial development revenue bonds. This

possibility is discussed in the following section on governmen'al owner-

ship.
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IV. GOVERNMENTAL OWNERSHIP

A few communities have experimented with public ownership of cable

system. Frankfort, Kentucky, and San Bruno, California, are the best-

known exiirples, but there arc other, smaller municipal cable systems in

rural areas. The city of Palo Alto, California, is considering build-

ing and operating its o'r. system, using as many as three parallel cables.

No regional government-owned cable systems now exist.

MUNICIPAL OWNERSHIP

Political jurisdictions with authority to issue cable televizion

franchises usually also have the legal authority to own and operate

such systems themselves. Yet municipal ownership of cable systems is

rare, and most previous examples have been extensions of municipally

owned water and electric utility systems. If the city already delivers

these utility services to business and residential customers, it is

argued, why not provide cable communications as well? The city will

already have employees with many of the construction skills needed for

installing cable, and the administrative machinery for large-scale res-

idential servicing will have been developed. Existing bookkeeping and

billing procedures can be adapted to cable. Most important, cities that

own and operate their nuT. electric and water utilities may have built

up cash surpluses from them that caa be used to finance cable system

construction. And having seen monetary surpluses generated from pro-

viding these residential services, city officials can argue rightly

or wrongly that a similar surplus will come from municipal ownership

of cable.

Cities could also finance a municipally owned cable system through

tax assessments, general obligation bonds, or revenue bonds. With most

cities sorely pressed for funds, bowever, it is hard to argue that local

tax dollars should be diverted from other needs to cable television

*
The municipally owned cable system in San Bruno has been questioned

on the grounds that a "general law" city in California may not have the

power to own a cable system. Presumably a "charter law" city, such as
Dayton, has this authority under Ohio sate law.
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r1.1 ien particularly if private industry stands ready to use

,tm,11: capital fur this purpose. The same argument would apply to

.ipal obligations that are backed by the city's taxing ali-

t ,titv. revenue bonds, under which the bondholder can look only to

the project is earvui: revenue ior interest and principal repayment, s ,em

Eoirc aporupridte debt instruments for municipally owned cable systems.

higin.r interest rate is attached to revenue bonds than tu general ob-

ligation bonds, of course, with the actual rate determined by the rela-

t ;ve risk involved. The city of Dayton has previously issued revenue tends

Li finance municipal airport construction.

A municipally owned cable system could be operated a city de-

partment or agency, as the municipal airport and water departments are

run in Dayton. Alternatively, the system could be operated by a private

company under a management contract from the city. The rationale for

this approach would be that cable television, unlike water and power,

is not a household necessity -- especially in cities where over-the-air

television reception is adeq,!-_te. Subscriber penetration will depend on

aggressive salesmanship as well as on service quality and price. The

financial success of a municipal cable system could thus depend largely on

the marketing skills and efficiency of the operator. One might expect

a commercial cable company with a good track record in running its own

systems to operate a municipal cable system more successfully than could

the city itself.

REGIONAL OW'.ERSHIP A SPECIAL CABLE AUTHORITY

Municipal ownership would not itself aid in creating an intercon-

nected metropolitan cable network; it might, in fact, make :he problem

worse. Not only would the difficulties of coordinating separate com-

muntty systems remai-, but small municipalities might find it harder to

join together to build a common system. And without new county author-

ities, such as the alternative form of government that was recently

*
See Rolla Edward Park, Prospects for CaHe in the 100 LaPgent

Nareto, The Rand Corporation, R-875-MF, October 1971.
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defeated the voters of Montgomery County, unincorporated areas

could not he served.

one way of creating a regional, publicly owned cable system

would ke to establish a special authority similar to those now awhor-

ized fur regional transit or airport facilities. Special regional

authorities usually have their own taxing powers and the ability to

raise capital by issuing general authority obligations or revenue

bonds. Une of the largest regional authorities, the Bay Area Rapid

Transit District (BARTD) that covers three counties in Northern Cali-

fornia, is described in the Addendum.

A special cable authority for the Miami Valley would be the most

effective way to build a government-owned, regional cable system. It

could build a single interconnected cable system unconstrained by ex-

isting municipal boundaries. It could serve unincorporated areas. In

general, it would have the power and the fund-raising ability to do

the job. On the other hand, special authorities are sometimes alleged

to be unresponsive to the needs and desires of their constituents and

respon lveness could be, af.ter all, a principal argument for a govern

ment -owned cable systemin tle first place. Moreover, creation of such

an authority would require new enabling legislation from the Ohio State

Legislature. Existing region:ti authorities could not be used, since

constructing a broadband cable system is not now recognized as a valid

public purpose for a special district. Such legislation would set a

new precedent, and it might well he opposed vigorously by the cable

injistry and by those who would see it as a diversion from more im-

portant government tasks. One expects that a strong and concerted

effort by the Miami Valley Council of Governments would he necessary

to pass enabling legislation for a regional cable authority. Were

such a district created, however, it could serve as an important na-

tional yardstick ~_c) measure the performance of large, private cable

systems, much as the Tennessee Valley Authority served in the electric

power field.
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COUNTY OWNERSHIP THE COMMUNITY IMPROVEMENT CORPORATION

Another alternative for government ownership would use the resources

of the Montgomery County Community Improvement Corporation (C.I.C.)

Under Ohio statutes, C.I.C.s are nonprofit corporations formed "for

the purpose of advancing, encouraging, and promoting the industrial,

*economic, commercial, and civic development of a community or area."

Commercial facilities approved by the C.I.C. can be financed through

the sale of industrial development revenue bonds (federally tax-exempt)

by the Montgomery County Board of Commissioners. The facilities are

awned by the county and generally leased to a commercial corporation

for its business use. Bond interest and principal repayment come

solely from revenues derived by the county from these facilities; the

county's tax power and credit do not stand behind them. Industrial

development revenue bonds have appreciably lower interest rates than

general corporate bonds, however, because of their tax-exempt status.

According to its brochure, the Montgomery County C.I.C. has the

following criteria for approval of projects:

1. Will the proposed expansion or new facility be located in

Montgomery County?

2. Will it increase jobs and payrolls in Montgomery County?

3. Will it increase the tax base in Montgomery County?

4. If the proposed expansion or new facility is not approved,

would there be a danger of losing activity through a move to

another location outside the county?

5. Would the proposed project be in direct competition with an

existing operation, and if so, would its approval be detri-

mental to an existing operation within the county?

Most projects previously financed by industrial revenue bonds are struc-

tures such as factories, convention halls, and sports arenas. A cable

Montgomery County Community Improvement Corporation brochure,
prepared by the Community Development Department, Dayton Area Chamber
of Commerce.
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television system would appear to satisfy the above criteria, however,

with the possible exception of the "move" criterion in (4). Moreover,

in a preliminary, informal telephone conversation, one municipal bond

counsel saw no fundamental legal obstacles to C.I.C. approval of a

cable television system that would be owned by the county and leased

to a commercial cable operator.

The tax exemption for industrial development revenue bonds applies

only for projects whose total capital is $5 million or less in any

single municipality or unincorporated county area. This limit applies

to the total capital investment, not just the part financed by tax-

exempt bonds, and extends three years beyond the date of bond issuance.

Thus industrial revenue bonds could not be used to finance a cable

television system in the city of Dayton, since the total investment

in a cable plant would exceed $5 million. A system in Dayton itself

would have to be built with private capital. But industrial revenue

bonds could be used for a cable system or systems in the surrounding

municipalities and in the unincorporated areas of Montgomery County.

Low-interest financing might specifically encourage a private cable

operator to extend his system beyond Dayton into the lower-density

suburban areas where per-household capital costs will be higher.

As with a special cable authority, industrial revenue bond financ-

ing for a broadband cable system would be precedent-setting. It would

require approval by the Montgomery County C.I.C. as important to the

industrial development of the area. The project would have to be co-

ordinated with municipalities, such as Kettering, that have their own

C.I.C.s (Dayton has no C.I.C. at present), and with communities outside

of Montgomery County such as Fairborn. The legal issues involved might

be complex, and a special Internal Revenue Service ruling would probably

be needed in order to sell the bonds. This approach, however, would pro-

vide incentives to a private cable operator to build a metropolitan

cable system rather than one confined to the city of Dayton alone. It

appears worthy of further examination.

Commerce Clearing House, Federal Tax Guide Reports, 1971, Section
1838, p. 1028.
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V. NONCOMMERCIAL oWN[RSHIP
----------------------

the third general alternative for cable system ownership is a

nonprofit corporation or other noncommercial group. Few noncommercial

,ail sr;tems currently exist the best example i-, the university-
*

run system in VilICCHHc:,, Illinois. lint increasing interest in non-

commercial ownership has been shown in the past year by foundations,

producer;; of noncommercial television programming, minority groups,

and some individuals in the federal government.

NONPROFIT INSTITUTION

The simplest path toward noncommercial ownership would he to have

an existing, financially strong, nonprofit institution obtain a cable

television franchise for example, a local university, especially one

already involved in instructional television programming, or a nonprofit

foundation. These institutions would have the resources to plan and

provide seed capital for a multimillion-dollar effort. They also would

have some experience in administering large projects. On the other

hand, an established institution may not represent all elements in the

community, particularly minority groups and the poor. These groups

may not consider their interests well served simply by inclusion within

an existing institutional framework.

LOCAL COMMUNITY CONSORTIUM

Establishing a new noncommercial corporation expressly to own a

cable system seems the best way to ensure full community representation.

The new corporation could be a consortium of other nonprofit groups,

as recommended by The Ford Foundation in its 1970 FCC filing: "Obvious

candidates for participation in such a consortium, in addition to public

television stations, include universities, libraries, service organiza-

tions, community action agencies, neighborhood associations, PTAs,

A brief description of the Vincennes system is contained in the
Ford Foundation filing to the FCC, December 1970.



10-15

On the other hand, granting franchises to a single private owner

would have different advantages:

1. It would De reasonable to ask a single cable owner to serve

low-density or low-income areas, since he could balance them

with other, more profitable sectors. Dividing low-profit areas

among several owners might prove more difficult and result in

some areas remaining unservcd.

2. Economies of scale realized by a single owner could lead to

be':ter service or lower cost for all subscribers.

3. Innovation may be increased by single ownership, since the

cost of developing new programming and services would be

spread over more subscribers.

4. Although the franchises may specify system interconnection

and compatibility, separate cable owners would have little

economic incentive to assign high priority to this. Thus, in

the absence of strong regulation, separately owned systems may

be compatible in theory, but not in fact.

The choice between single and multiple private ownership would

involve weighing the advantages of more local control with those of

more likely metropolitan integration. Whichever choice was made, how-

ever, local residents would undoubtedly participate in the ownership

and management of private cable systems. Cable "multisystem operators"

make strenuous efforts to include the names of community leaders as

stockholders in their franchise applications, and they usually offer

equity ownership to individuals and groups including minority

groups who may be helpful to their cause. Beyond this local partic-

ipation in ownership, which is in the private npurNtor's self interest,

franchises might stipulate that a certain ownership fraction be re-

served for local residents or some other group. This has recently been

proposed to the City Council of Madison, Wisconsin, but the legal en-

forceability of such a requirement is in doubt.

Profit-seeking cable systems are financed through the owner's

ability to raise private debt and equity capital. Cable operators
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now must borrow money at comparatively high rates, since the industry

is still considered speculative by most banks and institutional lenders.

Long-term lenders to the industry typically require equity participa-

tion as well as interest payments, so that the true cost cf money to

the private cable owner is 10-15 percent annually. The operator ob-

viously must keep this cost in mind in deciding where to build his sys-

tem, or whether he can afford to serve marginally profitable areas.

His calculations would certainly favor additional plant construction

if his cost of money were reduced. One possible way to provide lower-

cost capital for privately operated cable system construction would be

through issuing tax-exempt, industrial development revenue bonds. This

possibility is discussed in the following section on governmental owner-

ship.



10-17

IV. GOVERNMENTAL. OWNERSHIP

A few communities have experimented with public ownership of cable

systems. Frankfort, Kentucky, and San Bruno, California, are the best-

known examples, but there are other, smaller municipal cable systems in

rural areas. The city of Palo Alto, California, is considering build-

ing and operating its own system, using as many as three parallel cables.

No regional government-owned cable systems now exist.

MUNICIPAL OWNERSHIP

Political jurisdictions with authority to issue cable television

franchises usually also have the legal authority tb own and operate

such systems themselves. Yet municipal ownership of cable systems is

rare, and most previous examples have been extensions of municipally

owned water and electric utility systems. If the city already delivers

these utility services to business and residential customers, it is

argued, why not provide cable communications as well? The city will

already have employees with many of the construction skills needed for

installing cable, and the administrative machinery for large-scale res-

idential servicing will have been developed. Existing bookkeeping and

billing procedures can be adapted to cable. Most important, cities that

own and operate their own electric and water utilities may have built

up cash surphises from them that can be used to finance cable system

construction. And having seen monetary surpluses generated from pro-

viding these residential services, city officials can argue -- rightly

or wrongly that a similar surplus will come from municipal ownership

of cable.

Cities could also finance a municipally owned cable system through

tax assessments, general obligation bonds, or revenue bonds.' With most

cities sorely pressed for funds, however, it is hard to argue that local

tax dollars should be diverted from other needs to cable television

*
The municipally owned cable system in San Bruno has been questioned

on the grounds that a "general law" city in California may not have the

power to own a cable system. Presumably a "charter law" city, such as

Dayton, has this authority under Ohio state law.

5 -
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construction particularly if private industry stands ready to use

investment capital for this purpose. The same argument would apply to

general municipal obligations that are backed by the city's taxing au-

thority. Revenue bonds, under which the bondholder can look only to

the project's earned revenue for interest and principal repayment, seem

more appropriate debt instruments for municipally owned cable systems.

A higher interest rate iS attached to revenue bonds than to vneral ob-

ligation bonds, of course, with the actual rate determined by the rela-

tive risK involved. The city of Dayton has previously issued revenue bonds

to finance municipal airport construction.

A municipally owned cable system could be operated as a city de-

partment or agency, as the municipal airport and water departments are

run in Dayton. Alternatively, the system could be operated by a private

company under a management contract from the city. The rationale for

this approach would be that cable television, unlike water and power,

is not a household necessity especially in cities where over-the-air

television reception is adequate. Subscriber penetration wi!1 depend on

aggressive salesmanship as well as on service quality and price. The

financial success of a municipal cable system could thus depend largely on

the marketing skills and efficiency of the operator. One might expect

a commercial cable company with a good track record in running its own

systems to operate a municipal cable system more successfully than could

the city itself.

REGIONAL OWNERSHIP -- A SPECIAL CABLE AUTHORITY

Municipal ownership would not itself aid in creating an intercon-

nected metropolitan cable network; it might, in fact, make :he problem

worse. Not only would the difficulties of coordinating separate com-

munity systems remain, but small municipalities might find it harder to

join together to build a common system. And without new county author-

ities, such as the alternative form of government that was recently

*
See Rolla Edward Park, Prospects for Cable in the 100 Largest

Television Markets, The Rand Corporation, R-875-MF, October 1971.



do icated by the voters of Montgomery County, unincorporated areas

could not be served.

ola way of creating a regional, publicly owned cable system

would he to establish a special authority similar to those now author-

iz.cd or regional transit ur airport facilities. Special regional

authorities usually have their own taxing powers and the ability to

raise capital by issuing general authority obligations or revenue

bonds. One of the largest regional authoritie, the hay Area Rapid

lransit District (BARTD) that covers three counties in Northern Cali-

fornia, is described in the Addendum.

A special cable authority for the Miami Valley would he the most

effective way to build a government-owned, regional cable system. It

could build a single interconnected cable system unconstrained by ex-

isting municipal boundaries. It could serve unincorporated areas. In

general, it would have the power and the fund-raising ability to do

the job. On the other hand, special authorities are sometimes alleged

to he unresponsive to the needs and desires of their constituents and

responsiveness would he, after all, a principal argument for a govern-

ment-owned cable system in the first place. Moreover, creation of such

an authority would require new enabling legislation from the Ohio State

Legislature. Existing regional authorities could not be used, since

constructing a broadband cable system is not now recognized us a valid

public pLrpose for a special district. Such legislation would set a

new precedent, and it might well be opposed vigorously by the cable

industry and by those who would see it as a diversion from more im-

portant government tasks. One expects that a strong and concerted

effort by the Miami Valley Council of Governments would he necessary

to pass enabling legislation for a regional cable authority. Were

such a district created, however, it could serve as an important na-

tional yardstick to measure the performance of large, private cable

systems, much as the Tennessee Valley Authority served in the electric

power field.

9
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COUNTY OWNERSHIP 'flu: COMMUNITY IMPROVEMENT CORPORATION

of the Montgomery County Community Improvement Corporation (C.I.C.).

Another alternative for government ownership would use the resources

Under Ohio statutes, C.I.C.s are nonprofit corporations formed "for

the purpose of advancing, encouraging, and promoting the industrial,

n*economic, commercial, and civic development of a communityeconomic, or area.

Commercial facilities approved by the C.I.C. can be financed through

the sale of industrial development revenue bonds (federally tax-exempt)

by the Montgomery County Board of Commissioners. The facilities are

owned by the county and generally leased to a commercial corporation

for its business use. Bond interest and principal repayment come

solely from revenues derived by the county from these facilities; the

county's tax power and credit do not stand behind them. Industrial

development revenue bonds have appreciably lower interest rates than

general corporate bonds, however, because,of their tax-exempt status.

According to its brochure, the Montgomery County C.I.C. has the

following criteria for approval of projects:

1. Will the proposed expansion or new facility be located in

Montgomery County?

2. Will it increase jobs and payrolls in Montgomery County?

3. Will it increase the tax base in Montgomery County?

4. If the proposed expansion or new facility is not approved,

would there be a danger of losing activity through a move to

another location outside the county?

5. Auld the proposed project be in direct competition with an

existing operation, and if so, would its approval be detri-

mental to an existing operation within the county?

Most projects previously financed by industrial revenue bonds are struc-

tures such as factories, convention halls, and sports arenas. A cable

Montgomery County Community Improvement Corporation brochure,
prepared by the Community Development Department, Dayton Area Chamber
of Commerce.



television system would appear to satisfy the above criteria, however,

with the possible exception of the "move" criterion in (4). Moreover,

in a preliminary, informal telephone conversation, one municipal bond

counsel saw no fundamental legal obstacles to C.1.C. approval of a

cable television system that would be owned by the county and leased

to a commercial cable operator.

The tax exemption for industrial development revenue bonds applies

only for projects whose total capital is $5 million or less in any

single municipality or unincorporated county area. This limit applies

to the total capital investment, not just the part financed by tax-

exempt bonds, and extends three years beyond the date of bond issuance.

Thus industrial revenue bonds could not be used to finance a cable

television system in the city of Dayton, since the total investment

in a cable plant would exceed $5 million. A system in Dayton itself

would have to be built with private capital. But industrial revenue

bonds could be used for a cable system or systems in the surrounding

municipalities and in the unincorporated areas of Montgomery County.

Low-interest financing might specifically encourage a private cable

operator to extend his system beyond Dayton into the lower-density

suburban areas where per-household capital costs will be higher.

As with a special cable authority, industrial revenue bond financ-

ing for a broadband cable system would be precedent-setting. It would

require approval by the Montgomery County C.I.C. as important to the

industrial development of the area. The project would have to be co-

ordinated with municipalities, such as Kettering, that have their own

C.I.C.s (Dayton has no C.I.C. at present), and with communities outside

of Montgomery County such as Fairborn. The legal issues involved might

be complex, and a special Internal Revenue Service ruling would probably

be needed in order to sell the bonds. This approach, however, would pro-

vide incentives to a private cable operator to build a metropolitan

cable system rather than one confined to the city of Dayton alone. It

appears worthy of further examination.

Commerce Clearing House, Federal Tax Guide Reports, 1971, Section
1838, p. 1028.
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producers of noncommercial television programming, minority groups,

and some individuals in the federal government.

NONPROFIT INSTITUTION

The simplest path toward noncommercial owner,dlip would he to have

an existing, financially strong, nonprofit in.-ititution obtain a cable

television franchise -- for example, a local university, especially one

already involved in instructional television programmi.ig, or a nonprofit

foundation. These institutions would have :he resources to plan and

provide seed capital for multimillion-doliar effort. They also would

have some e-,qperience in administering large projects. On the other

hand, an established institution may not represent al: elements il, the

community, particularly minority groups and the poor. These groups

may not consider their interests well served simply by inclusion within

an existing institutional framework.

LOCAL COMMUNITY CONSORTIUM

Establishing a new noncommercial corporation expressly to own a

cable system seems the best way to ensure full community representation.

The new corporation could be a consortium of other nonprofit groups,

as recommended by The Ford Foundation in its 1970 FCC filing: "Obvious

candidates for participation in such a consortium, in addition to public

television stations, include universities, libraries, service organiza-

tions, community action agencies, neighborhood associations, PTAs,

A brief description of the Vincennes system is contained in the
Ford Foundation filing to tho FCC, December 1970.



scnuol svtems, chambers of commerce, professional associations, non-

profit organi.r.ations primarily interested in television (such as

Children' Veluvision Workshop) and foundations." One example of this

kind of consortium is the Community TV Trust of Monroe County, New York,

which was utganizud around the public television station in Rochester.

The Trus. conducted an initial feasibility study of an interconnected,

county-wide cahle s;stem, but it does not now hold a franchise to own

and operate such a system.

The principal difficulties with the community grcup or consortium

approach ar.. (I) determining who is eligible to participate in it and

how decisions are to be made; (2) fixing ongoing responsibility for

building and operating the system; and (3) financing the system. The

first is a particularly knotty problem. One can anticipate long and

arduous sessions in working out leadership roles, divisions of authority,

and decisionmaking procedures for a noncommercial cable consortium. The

process may be eminently healthy for the community, and highly appropri-

ate for resolving policy issues such as access to cable channels, but

it may not lead to effective management of a large cable. system.

Existing community consortia such as United Funds and Model C:ties agencies

usually do not manage large projects themselves.

A noncommercial community group might then contract the operation

of the cable system to a private, profit-seeking corporation, retaining

the ownership and policymaking functions. Or it might negotiate with

a private operator to share ownership of the system -- providing such

an arrangement was accepted in advance by the franchising authority.

Although we are not aware of any example of this approach in other cities,

it might well be worth considering in Dayton as a kind of public-private

partnership.

Raising capital to build the system also would be more difficult

for a community group than for an established institution, public or

private. Some basic-risk capital -- probably at least 25 percent of

the total capital investment, or at least $5 million would be needed

before additional debt money could be obtained. The risk capital could
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-uunt frum foundations, participating non,irofit organizations, local

, or even government agencies, but it would not be easy to

:1:ire. Moreover, institutional lenders such as banks and insurance

(,Hahies probably would he reluctant to finance a cable system owned

by an inexperienced, noncommercial group. A foundation or other

well-endowed agent:, might be vitling to guarantee some loans, which

',:ould make them much easier to obtain, but the difficulty of financing

;A noncommercial system owned by a community group should not be under-

timated. Here again, noncommercial ownership by local community

0-oups in the Dayton area would represent a pioneering effort.

S','BSCRIBERS' COOPERATIVE

One final form of noncommercial ownership would be a system owned

by the subscribers themselves. Some of the earliest cable opernrions

in the 1950s were organized by individuals in remote areas who pooled

their capital in order to build a community antenna television CATV

system. The same approach could, in principle, be used to own and fi-

nance a modern broadband cable system. An investment of perhaps $50-$75

per subscriber would be needed (the rest could be debt-financed), and

a commercial company could be called in to operate the system under a

management contract. The advantage of direct ownership of the system

Lv those who use it is obvious; but so, too, are the disadvantages of

discriminating against the poor and creating a cumbersome apparatus

that, like mutual insurance companies and savings banks, may not be

truly responsive to its shareholders. Although the idea of a cable
**

cocsperative or condominium is intriguing, ito problems would seem to

outweigh its advantages for a large-scale system.

Loan guarantees and direct subsidy of noncommercial cable owner-
ship by federal agencies such as 0E0, HEW, or HUD have both been dis-
cussed, but are not likely in the near future. However, loans for
cable systems in New Towns can be guaranteed by HUD under the New
Communities Ac_ of 1970.

**
At least one large corporation is considering forming an indus-

trial condominium that would own and operate a nationwide broadband
(principally microwave) network for business communications.
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VI. CONCLUSIONS

Private ownership is an attractive alternative for cable systems

in the Dayton metropolitan area if strong, compatible franchises can

he written and enforced. Public benefits from cable, including local

access to cable channels and funds for programming and other public

purposes, can be obtained with private ownership through appropriate

franchise provisions. However, the possibility of county ownership of

cable facilities )utsi le Elie city of Dayton, financed by industrial

devLlopment revenue bonds and leased to a private operator. should be

explored. Such low-interest financing would encourage a private oper-

ator to serve lew-,tensity areas with high capital costs per subscriber.

Creation L. a special cable authority would provide the strongest

regional managemer' for a cable system. It would require special en-

abling legislation from the State of Ohio. On the other hand, a

municipvlity or noncommercial group that owned a system might have

difficulty attracting capable management or Lt.rerwise operating it

successfully. We would recommend that system operation by a private

company under a management contract be considered in these cases. In

general, governmental or noncommercial ownership of a large cables: system

would be a pioneering effort and would demand a very strong commitment

for success from the communities, organizations, and individuals

involved. If successful, however, such a system would serve as an

important yardstick to measure the performance of privately owned

systems in -)tler areas.



THE BAY AREA RAPID TRANSIT DISTRICT (BARTD)
AS AN EXAMPLE OF A SPECIAL REGIONAL AUTHORITY

In 1951, the California State Legislature authorized a study of

the transportation needs of the San Francisco Bay Area. At that time,

the city of San Francisco was well along in the now familiar process

of decay common to most American cities. Modern freeways were precip-

itating the spread of low-density suburbs, retail businesses and in-

dustries were moving out of the city, and both the job market and the

city tax base were declining. Six years later, the legislature created

the Bay Area Rapid Transit District (BARTD) to deal with the problem

of moving people and materials on a regional basis. Three prime motives

were behind this action. The first and most salient at the time was

the revival and rejuvenation of San Francisco. The second was the

desire to anticipate and meet the demands of the Bay Area for future

transportation capabilities. The third, and perhaps the most signi-

ficant in the long run, was the creation of a means for influencing

industrial, commercial, and residential growth patterns:

Noting the city-shaping consequences of existing transportation

systems, [the planners] argued that a transit system could be

used to shape development patterns in the suburbs and inject

new financial and cultural vitality into downtown San Francisco.

To this end, the commission [the one created in 1951] and its

successor, the Bay Area Rapid Transit District, recommended

that the region invest in a high-speed, rapid rail transit system.

BARTD originally consisted of five counties in the Bay Area:

San Francisco, Contra Costa, Alameda, Marin, and San Mateo. Marin

and San Mateo subsequently withdrew from the District for reasons

*
The District was created in 1957 by Chapter 1056 of the Statutes

of 1957 of the State of California, constituting Sections 28,500 to
29,757, inclusive, of the Public Utilities Code.

**
"Rapid Transit: A Real Alternative to the Auto for the Bay

Area?" in Science, Vol. 171, March 19, 1971, p. 1125.

* *



that are discussed below. Representation in the District is descrihed

in this paragraph from a BARTD Bond Series ::tatemeut:

The government of the District is vested in a Board of Directors

(the "Board") composed of eleven memher!-; representing the various

counties within the District, of whom four represent Alameda

County, three represent Contra Costa County and four represent

the City and County of San Francisco. The Directors are appointed

by both the County Supervisors serving the three county area now

comprising the District and by "city selection committees" which

consist of the Mayors of the incorporated communities in the

District. Each of the Directors serves a term of four years.

There is apparently no provision for representation of unincorporated

areas.

The legislative act permits counties to withdraw from the district,

but also declares that withdrawal does not invalidate financial obliga-

tions incurred by the withdrawing county prior to withdrawal. San Mateo

County withdrew primarily because local developers prevailed on the

Board of Supervisors to do so, arguing that the county was paying too

much for too little. They were disturbed by potential competition

from San Francisco developers and feared that the system might assume

a configuration not in accordance with their wishes. The removal of

the San Mateo tax base from the District, combined with the finding

that BARTD cars could not safely be suspended from the Golden Gate

Bridge, precipitated the withdrawal of the more sparsely populated

Marin County to the north. The act permits inclusion of other counties

in the future (or the re-inclusion of the two withdrawn counties), but

how these counties would share the tax burden is not clear.

The District has the authority to issue general obligation bonds

that must be approved by at least 60 percent of those voting in a

special bond election. In 1962, the three remaining counties approved

"Official Statement Relating to: $70,000,000 San Francisco Bay
Area Rapid Transit District, General Obligation Bonds Series C,"
July 14, 1965.



$792,000,000 in general obligation bonds with 61.2 percent of the vote.

The requirement is that the bond he approved by 60 percent of the votes

this figure does not have to be reached in

each county. Thus, in 1962, at least one of the three counties voted

less than 60 percent in favor of the bond issue. The District may also

raise money from the issue of revenue bonds, equipment trust certificates

(for purchases of equipment such as trolley cars and buses), and special

assessment bonds. In addition, a tax not in excess of five cents per

$100 of assessed property value may be levied for purposes other than

debt service on general obligation bonds. Taxes for maintenance and

operation must be supplemental to the revenues of the system and are

limited to actual requirements. The District also has the right of

eminent domain in acquiring private property for public use.

The single most expensive part ($132 million) of the system is

the Trans-Bay Tube connecting San Francisco with Oakland. The tube

was financed under the California Toll Bridge Authority, with part of

the funding from the auto toll revenues from the Bay bridges. Thus

revenues from one mode of transportation were used to support another

deemed to be in the public interest.

In 1962, four Contra Costa taxpayers brought suit against BARTD

charging "(1) that the legislative act creating BARTD was unconstitu-

tional, (2) that agents of BARTD illegally used public funds to advo-

cate voter approval of the bond issue, and (3) that BARTD, in uni-

laterally awarding the design and construction supervision contract,

failed to seek competitive bids, all in violation of state law." The

suit was thrown out of court on all points.

The BARTD experience may be significant to regional planning of

cable television sys ems on several counts. It represents a cooperative

effort among three counties and sixteen cities that would probably

not have been possible without the creation of the "special district"

as a framework within which to work. It shows how revenues from one

public authority can be earmarked for another. And under the original

BARTD plan, one initially unprofitable area (Marin) would have in effect
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been subsidized by the counties in the District that had larger tax

bases. In general, BARTD represents a working model of a regional

approach to a complex problem.
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Appendix A

REPORT OF THE ELEMENTARY AND SECONDARY EDUCATION COMMITTEE
OF THE STUDY OF DAYTON-AREA CABLE T.V.

The Elementary and Secondary Education Committee attempted to con-

sider all facets of the cable T.V. system and their relationship to the

education of elementary and secondary students. The discussion and

study of the committee have resulted in three broad general categories

of recommendations. In an effort to provide sound educational practices

and technically feasible functions of a cable T.V. system, we make the

following recommendations:

Technical capability

1. Utilizing the available films within the systems establishes a
library with two functions:

a. Retention of the present system to some degree to
accommodate those educators who would make effective
utilization of a film in the "traditional" way

b. Development of a system to show films via cable
and/or microwave T.V. Location of all films at
one central hub with all other hubs having the
capability to request any film at the central hub
to be channeled (via dedicated cable) to any outlying
hub. Any school located within a hub would book and
receive films through the hub servicing that school

2. Tue plan would incorporate the following:

a. Dial access system for booking films

b. A computerized system for the automatic retrieval
of a cassette/cartridge type of film

3. The dedicated cable system would encompass the following
characteristics:

a. Sound volume presently exists

b. Freeze frame

c. Reverse

d. Stop-start



4. A library retrieval system incorporating the Dayton-Montgomery
County Public Library and Wright State Library would he in-
corporated into the dedicated cable system. This would give
access to all university libraries in Ohio since Wright State
University is connected to all university libraries in the
state Ohio College Library Association.

5. The dedicated cable should have the capability to bring to schools
the activities of Museum of Natural History, Art Institute, City
Government Activities, Court Activities, etc.

6. Integrate into the system a two-way capability which would give
students of the home bound program an immediate communication
(voice only) with the teacher.

Utilization

1. Development of a system which should have more than twenty (20)
channels assigned to a dedicated cable system. A minimum of forty
(40) channels should be considered. Twenty (20) could be utilized
at the initial stage with adequate channels available for expansion
of the dedicated charnel system.

a. Dedicated cable and/or microwave should be set with
the following plan:

(1) 75% of the channels going from the huh
to schools

(2) 25% of the channels going from school
to the hub

The percentages are basic guidelines; therefore, we recommend flex-
ibility for communication to travel either direction, based upon
programming needs and demands.

b. The dedicated cable and/or microwave should have two-
way communication from school to school through the hub

8. The universities within the geographical boundaries of the dedi-
cated cable system should be connected to the central hub. Yids

would make the university production facilities available for
staff in-service training, student teacher training, and observation.

9. Twenty-five per cent (25%) of the public cable system (not in-
cluding the dedicated cable) should be devoted free of charge
to educational purposes.

(1) 25% of the channels reserved for educational
purposes if one public cable is installed

(2) 50% of the channels reserved for educational
purposes if two public cables are utilized
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10. The Cable 'I'. V. System should be compatible with and make use of
the existing MDECA Computer System (Metropolitan Dayton Educa-
tion Cooperative Association), where computer systems would be
involved.

11. the system should have the capability of local programming which
would serve to supplement the educational programs being broad-
cast from channels 14 and 16, the two public broadcast channels
in this area.

Finance and Control

12 A governing board to control the dedicated cable, and the educa-
tional operational phase of thekasic cable system should he
organized prior to the beginning of the operation of the system.
This governing hoard should consist of educators being served by
the cable T.V., and/or microwave system, as well as representatives
of the cable T.V. franchise. The governing body would replace the
existing Elementary and Secondary Education Committee. One or more
members of this governing board should also serve on the Board of
Diret'tors for S.O.I.T.A. (Southwestern Ohio Instructional Tele-

/

visyon Association).

13. Develop a set of specifications for all equipment involved in the
system to guarantee that any using school system will he compatible
with the total system.

14. A plan of leasing equipment and maintenance of equipment should be
built into the system to protect school systems against obsoles-
cence. The use of this plan would he an option to each partici-
pating school system.

15. Equipment for handling educational programming should have the
capability to either microwave or record programs for use in
surrounding outlying districts.

16. Education should have equal opportunity to use hub equipment and
studios. Technicians and directors at each huh should he available
to education for assistance in production and for in- servfrc to
educators.

17. Public, not-for-profit corporation ownership further reco,,-,end,
enabling legislation where conflicts exist with local charters.

18. rixed rates and maintenance fees should he built into the franchi-;e
to protect users against rising costs in both maintenance: and rates

19. Franchise should be subject to an efficiency review at the end
of a ten (10) year period.

20. A percentage of the gross revenue would he committed to the edurwi
component for capitalization on the educational potential of cabl

21. Control and responsibility of local educational production rests
with the originator of the programs.
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Appeno i.x B

REPOR1 OF CITIZEN S'AD\ !SOO' COMMITTEE ON RELIGION

STUDY OF D 1" I ONAREA CABLE TV

Dayton, Ohio, Noember, 1971

This committee concerned itself 1111 two areas relating to the "religious'' dimension. ( I )

programing in the religious area. (2) ethical issues.

The committee determined to use the word "teligious- in its broadest possible sense, going

beyond the parochial confines of traditional concepts. We assumed that any issue which touches

the human condition and the complete fulfillment of persons in society is inherently religious and

therefore of concern to the religious community. This means that Our interests will necessarily

intersect the interests of some of the other committees. It was our decision, nevertheless, that this

wider view must prevail IF we are to represent the religious community accurately.

I. LT IIICAL ISSUES

The Committee makes the following recommendations

A. We consider CATV to he a public communications network. As such, the public should

have continuing opportunity to determine the use of this network. This could he done

either by creating a public board made up of representative community persons who

would determine policy. use, and guidelines for programing, or by making the system a

public utility as a common carrier, under the control of the public utilities
commission. After much discussion the Committee decided to recommend the latter

alternative endorsing the ACLU document written by Jerrold Oppenheim, Cable

Television Broadband Communications June, 1971. This document strongly

commends the public utility approach.

B. We endorse the notion that every citizen has the right to the full use of the CATV
system. The freedom of speech implications regarding both the sending and receiving

of information must he guaranteed to every citizen. Such free access is. furthermore,

in the public interest of the entire community. We therefore recommend that some

means be devised whereby this system is made operational in every home regardless of

the ability to pay, and that program time be available to every citizen on a first come,

first served basis.

C. We recognize and support the value of localized programing within the CATV
subsystems, but some provision must also be made to insure common community-wide

exposure to a variety of issues, ideas, and cultures to prevent radical fragmentation and

parochialism. We especially oppose the potential of beaming sponsored programs to

high potential consumer areas and denying that programing to perhaps less-affluent

areas.

D. We wish to call special attention to the RAND preliminary report entitled Cable T1'
Systems and the Social Geography .)J. Dayton, Ohio. August, 1971, by Robert K. Yin
(No. WN-7553-KF/FF), and recommend that the issues raised in this important
document be considered thoroughly in every phase of the development of the Dayton

CATV system.

E. We recommend that a citizen review board be created to review regularly the uses of

the CATV system. This board would have specific responsibility for stimulating the

best possible uses of the system and for creating the means whereby the system will be

as fully responsive to community needs as possible. Such a review board working in

cooperation with the public utudities commission (on the common carrier model)
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would lie highly desiteahle p,'l,pC,lnc
II l'It0(,1: \ \II \G til'(;(.1 S I IONS

A urrnal hisnuction
I. Adult I tlikailon, e.g. formal cow If 111,1.11 11,h. I. I I[

clarification, etc. peiliap, viewer par IR. ip.11,,n III Ntlk Ii I, .11e, thimigh

sunillat Rol games via (A I V. eft.

2. Religious Film:alum for Llo1,11co s it I IIC 0,/ I rr ,pid
Goliath or Sesame .Street type,

B. Drama

I. Presentation :if- olay!= and iiioks.mielit onimunik, in confrontation wirII

controversial issues thioligh puhlic ol the vlav toll,iSsinii

presentation.
C. Political, Public, and Societal

I. "I he airing of the values issues iiiti cooci.iiis i.e. school bond
public transit, community econotn:. etc

2. Discussion of ethnic and religious minority viewpoints.
3. Spot announcements

l). Cultural arid Religious Festivals

I. Church and synagogue celebrations. such as the consecration of a bishop, high holy
days, musical festivals, etc.

F. Creative Life Styling Conferences

I. Programs on alternative communal life styles

2. Marital and pre-marital counseling via ('ATV

3. Discussions on values and human

4. Child-rearing seminars

F. Professional Enrichment

I. Continuing education for clergy

2. Leadership training

3. Ecumenical dialogue

G. Experimental Ministries

Respectfully submitted,
Citizens' Advisory Committee on Religion

Aaron M. Sheaffer, Chairman
United Theological Seminary

Father John V. Brinkman
St. Leonard College

Rosemarie Carinaio
Cincinnati, Ohio

Frederick Ki rschenmann
CIIERS

Matthew Kohmescher
University of Dayton

t

sexual behavior

Robert Kolze
Metropolitan Churches United

Max Langenderfer
St. Leonard College

C. Roland Marcus
Dorothy Lane Baptist Church

Father Gail Pointer
Archdiocese of Cincinnati

Mrs. Paul Shank
Metropolitan Churches United


